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FLOWER  -  DE  -  LUCE 

FliOWER-DE-LUCE.  The  origin  of  tlie  Fleur-.ie-lis 
of  the  French  coat  of  arms  is  not  linown.  By  some  it  is 
supposed  to  represent  the  head  of  a  spear,  by  others  the 
flower  of  a  lily.  It  has  also  been  derived  from  the 
points  of  a  crown  and  from  several  animal  forms,  as 
bees  and  toads.  Apparently  the  Iris  has  nothing  to  do 
with  the  heraldic  Fleur-de-li.s.  This  name  as  applied 
to  Iris  is  of  later  origin  and  of  a  purely  botanical  sig- 
nificance, referring  chiefly  to  /.  Germaiiiea.  See  under 
••Fleur,"  Larousse,  Dictionaire  du  XIX  Sifecle,  8:450. 
H.  Hasselbring. 

FLOWER-FENCE,    BARBADOES.      Poiiiciava   piil- 


FLOWER-OF-AN-HOUR.     Hibiscus  Triomim. 

FLOWERING  MAPLE.     See  Ahutilon. 

FLY  POISON.     See  Zijgadenus. 

FOLIAGE  PLANTS.  A  term  used  to  designate  plants 
wliic'h  are  grown  for  the  general  effect  of  their  foliage 
ratlicr  than  for  their  flowers.  The  terra  is  indefinite. 
In  some  cases,  and  more  correctly,  it  is  used  for  plants 
\vM\  unique  or  interesting  leaves  — usually  colored  — as 
coleus.  Rex  begonia,  peperomia,  calathea,  f  arfugium.  In 
other  cases  it  is  used  to  designate  plants  of  full  foliage 
and  graceful  habit,  — plants  which  are  prized  for  their 
general  habit  quite  as  much  as  for  the  characters  of  the 
individual  leaves.  Of  this  latter  class,  ferns,  palms, 
grevillea,  screw  pine,  araucaria  are  leading  examples. 
The  latter  class  contains  the  most  popular  commercial 
subjects,  and  they  are  much  used  in  room  and  table 
decorations.  The  plants  are  often  rented  for  use  in 
temporary  decorations.  For  the  culture  of  Foliage 
Plants,  refer  to  the  various  genera. 

FONTANfiSIA  (after  Uind  Louiche  Desfontaines, 
prominent  French  botanist,  1752-1833,  director  of  the 
botanical  garden  at  Paris).  OleAcew.  Ornamental  de- 
ciduous shrubs,  with  opposite,  rather  narrow,  entire  Ivs. 
and  whitish  fls.  in  short,  terminal  panicles.  They  re- 
tain tlic  fuliat;e  unchanged  until  late  in  fall,  and  are  well 
adaptcil  fur  shrubberies,  growing  in  any  good  garden 
soil.  /•'.  FiiiiKiiei  is  nearly  hardy  North,  F.  pliilli/rcco- 
idis  only  half-hardy.  Prop,  readily  by  greenwood  cut- 
tings under  glass  in  early  summer  ;  also  by  layers,  by 
grafting  on  privet,  and  by  seeds.  Two  species  from 
W.  Asia  and  China.  Glabrous  shrubs,  with  slender, 
quadrangular  branches  :  fls.  perfect  ;  calyx  lobes  and 
petals  4  ;  stamens  2,  exceeding  the  petals  :  fr.  a  flat, 
winged  nutlet. 

Fbrtunei,  Carr.  (F.  Califdrnica,  Hort.).  Shrub,  to 
15  ft.:  Ivs.  lanceolate  or  ovate-lanceolate,  acuminate, 
shining,  quite  entire,  2-4  in.  long:  fls.  in  axillary  and 
terminal  clusters,  forming  a  narrow,  leafy  panicle :  fr. 
broad,  oval  or  ovate,  K-X  in.  long.  May,  June.  China. 
R.H.  IS.ig,  p.  43.  — Sometimes  united  with  the  following, 
to  which  it  is  superior  by  its  more  vigorous  growth,  the 
darker  and  larger  foliage,  and  by  the  greater  hardiness. 

phillyraBOldes,  Lab.  Shrub,  to  10  ft. :  Ivs.  ovate-lanceo- 
late or  narrow-elliptic,  mostly  with  rough,  minutely  den- 
ticulate margin,  1K-2X  in.  long;  fls.  almost  like  the 
former.  W.Asia.  L. B.C.  14:1308.  Var.  angustifdlia, 
Rehder  (F.  niigustifdlia,  Dipp.).  Lvs.  narrow-lanceo- 
late or  oblong-laneeolate.  Alfred  Rehder. 

FORAGE  PLANTS  are  treated  only  incidentally  in  this 
work,  as  they  belong  to  agriculture  rather  than  to  hor- 
ticulture. They  are  mostly  grasses  and  leguminous 
plants,  and  have  a  very  large  special  literature,  much  of 
which  can  be  obtained  free  from  the  U.  S.  Department 
of  Agriculture,  Washington,  D.  C.  Write  to  the  Divi- 
sion of  Publications. 

FORBIDDEN  FRUIT.  See  CUriis  Decumaiia  and 
G.F.  !I:1G3. 

FORCING.  The  word  Forcing  is  variously  used. 
Properly,  it  should  designate  the  growing  of  plants 
outside"  their  usual  or  normal  season.  This  distin- 
guishes Forcing  from  the  ordinary  purpose  of  the  glass- 
house, which  is  to  imitate  the  usual  season  in  which 
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plants  grow.  For  example,  begonias  are  not  forced:  we 
endeavor  to  protect  them  and  to  give  them  the  season 
and  the  conditions  under  which  they  grow  in  the  wild. 
Carnations  when  flowered  in  the  winter  are  forced,  be- 
cause we  transpose  their  seasons.  Chrysanthemums 
blooming  in  October  and  November  are  not  forced:  they 
are  only  protected.    Sometimes  the  word  Forcing  is  used 


838.  House  constructed  without  rafters. 

in  a  very  special  sense,  to  denote  the  production  of  flowers 
from  bulbs  or  tubers  in  a  very  short  time  under  the 
influence  of  a  very  high  temperature.  Thus,  the  lily-of- 
the-valley  may  be  placed  in  a  temperature  of  90°  or 
above,  and  the  large  buds  be  forced  to  throw  out  their 
flowers  before  the  plant  obtains  a  firm  foot-hold  on  the 
soil. 

A  Forcing-house  is  a  building  in  which  plants  are 
forced;  but  the  term  has  come  to  denote  a  simple  glass- 
house in  which  plants  are  grown  only  for  sale,  in  dis- 
tinction from  private  conservatories,  or  more  elaborate 
structures  which  are  used  for  the  display  of  plants. 
See  Greenhouse. 

The  Forcing  industry  in  America  is  very  large.  Here- 
tofore it  has  confined  itself  mostly  to  Cut-Flowers  (which 
see),  but  jiot-plants,  vegetables  and  fruits  are  receiving 
more  and  more  attention.  The  staple  forced  flowers  are 
the  rose,  carnation,  violet,  lily-of-the-valley,  and  various 
bulbs.  These  are  treated  under  their  respective  names. 
Of  vegetables,  the  most  important  Forcing  species 
is  lettuce.  This  is  followed  by  tomato,  cucumber  and 
radish.  Other  vegetables  are  of  very  minor  importance 
as  Forcing  products.    The  growing  of  fruits  under  glass 


839.  Even  span  Forcing-house.  20  ft.,  wide, 
heated  by  steam. 

is  receiving  increasing  attention  in  this  country.  Very 
little  of  this  fruit-raising  is  really  Forcing,  however, 
since  the  glass  inclosure  is  iised  chiefly  to  protect  the 
plants  and  to  enable  better  care  to  be  given :  the  fruit 
does  not  ripen  much  ahead  of  its  normal  season.  Of  this 
category  are  glasshouse  grapes.  Strawberries  are  really 
forced,  however,  the  whole  period  of  vegetation  and 
bloom  being  greatly  forwarded.  Much  attention  is  now 
given  by  florists  to  the  Forcing  of  hardy  plants ;  and 
this  is  one  of  the  most  delightful  of  horticultural  opera- 
tions for  the  amateur.  Many  of  our  native  plants  can 
be  forced  with  the  greatest  satisfaction,  but  the  busi- 
ness is  usually  confined  to  imported  stock  of  florists' 
plants. 
The  Forcing-house  should  be  of  the  simplest  construe- 
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tion.  The  plan  should  secure  the  greatest  amount  of 
light,  economy  of  space  and  of  heating,  and  directness 
and  simplicity  in  every  operation.  The  simple  sash-bar 
frame,  without  rafters  (Fig.  838)  is  the  most  satisfac- 


tory when  properly  constructed.  The  side  walls  should 
be  low  and  the  roof  comparatively  flat.  Usually  there 
is  no  glass  on  the  side  walls.  Under  most  conditions, 
the  house  should  run  north  and  south,  particularly  if 
even  in  span  (Pig.  839),  but  the  lay  of  the  land  and  the 
location  of  existing  features  usually  determine  the  direc- 
tion. If  the  house  runs  east  and  west,  or  if  it  stands  on 
sloping  land  (Pig.  840),  an  uneven  or  broken  span  is 
usually  advisable.  The  widely  different  opinions  re- 
specting the  merits  and  demerits  of  the  different  spans 
are  proof  that  each  is  good  under  certain  circumstances. 
It  is  the  prevail 
ing  opinion  that, 
in  broken  spans, 
the  long  roof 
should  be  to  the 
south  ;  yet  some 
of  the  best  newer 
houses  have  the 
short  span  — 
which  is  then  very 
steep— facing  the 
south  (Fig.  843). 

In  America,  all 
Forciug-h  o  u  se  s 
are  heated  by 
means  of  small 
wrought  -  iron 
pipes,  which  fit 
together  with 
threaas.  The  old-time  cast-iron  flues  may  be  employed 
for  conservatories,  but  they  are  too  bimgling  for  Forc- 
ing-houses. They  do  not  admit  of  sufficient  modification 
in  lay-out  to  adapt  them  to  the  long  and  often  crooked 
runs  of  Forcing-house  establishments.  The  wrought-iron 
pipes  are  heated  either  by  steam  or  water.  Each  system 
has  its  advocates,  which  means  that  each  has  its  merits. 
Steam  is  less  costly  to  install,  since  less  pipe  is  required. 
It  also  admits  of  greater  variation  in  the  lay-out.  Crooks 
and  obstacles  are  more  easily  overcome.  In  a  large  es- 
etablishment,  the  place  may  be  heated  up  sooner.  Hot 
water  gives   a  milder  heat  because  the  pipes  are  less 
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hot.  Of  itself,  it  is  less  liable  to  fluctuations.  Theoreti- 
cally, it  is  less  expensive  in  fuel;  but  in  practice,  the 
cost  of  running  is  found  to  depend  more  on  the  charac- 
ter of  the  particular  system  and  the  operations  of  the 
fireman  than  on  the  medium  itself.  When  properly  in- 
stalled, steam  is  as  uniform  in  action  as  water,  and  it  is 
adapted  to  larger  areas  and  to  higher  temperatures. 

The  ideal  shape  for  a  Forcing-house  is  probably  in  the 
proportion  of  breadth  to  length  as  1  is  to  4  or  5.  The 
best  houses  are  rarely  less  than  18  or  20  ft.  wide,  and 
rarely  more  than  30  to  35  ft.  From  400  to  500  ft.  is  con- 
sidered to  be  the  greatest  profitable  length.  Houses  of 
greater  length  are  now  building,  but  they  must  be  con- 
sidered an  experiment.  Parallel  houses  are  often 
"nested"  with  good  results,  — the  adjoining  houses  rest- 
ing on  a  common  wall.  When  the  various  houses  are  to 
be  used  for  one  kind  of  crop,  the  partitions  between 
them  may  be  omitted :  a  very  large  space  may  then  be 
covered  with  practically  one  house  without  the  necessity 
of  rearing  a  high  roof. 

The  accompanying  illustrations  (Pigs.  838-843)  show 
various  current  styles  of  American  Forcing-houses.  For 
further  discussion  of  glass  houses,  see  Greenhouse. 

L.  H.  B. 

The  Winter  Forcing  of  Vegetables. — The  growing 
of  vegetables  undei  glass  for  the  winter  market  has  de- 
veloped within  the  past  ten  years  to 
large  proportions.  It  has  grown  from 
the  small  compartment  in  private 
houses  devoted  to 
a  small  supply  of 


641.  Uneven  span  Forcine-house,  30  ft.  wide.    Hot  water. 


842.   Lean-to  lettuce  house,  26  ft.  wide.    Hot  water. 


lettuce  and  radishes  to  entire  ranges  of  modern  houses, 
in  which  are  grown  almost  the  entire  list  of  tender  vege- 
tables. The  special  crops,  however,  are  usually  confined 
to  four,  the  management  of  which  is  here  discussed, — 
lettuce,  radishes,  tomatoes  and  cucumbers. 

The  Forcing  of  any  winter  crop  is  a  matter  of  princi- 
ples rather  than  practice,  since  local  conditions  have 
everything  to  do  with  the  methods  of  culture  and  the 
kinds  of  vegetables  forced.  It  frequently  happens  that 
the  same  vegetable  is  grown  with  equal  success  in  soils 
of  widely  different  character  by  different  cultivators. 
Skill  in  management  and  close  attention  to  details  are 
the  requirements  necessary  to  success.  Two  fundamen- 
tal elements,  however,  are  essential:  heat  and  light. 
The  former  is  needed  by  all  crops  ;  the  latter  is  almost 
imperative  when  fruit  is  wanted.  With  such  crops  as 
lettuce,  radish,  rhubarb  and  asparagus,  in  which  the 
vegetative  part  only  of  the  plant  is  wanted,  bright  sun- 
light is  not  absolutely  necessary;  but  with  such  crops  as 
tomatoes,  cucumbers,  melons  and  beans,  in 
which  the  fruit  is  the  aim,  no  amount  of  heat  will 
prove  a  substitute  for  sunlight  in  ripen- 
ing the  pollen,  which  is  often  the  criti- 
cal factor  in  the  results.  Therefore,  a 
situation  where  the  maximum  of  sun- 
shine may  be  had  should  be  selected 
if  such  crops  are  to  be  grown. 

The  construction  of  the  house  is  not 
a  matter  of  the  first  importance.  The 
three  -  quarter    span    house    perhaps 
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furnishes  as  nearly  as  possible  the  best  condition  for 
forced  crops.  However,  an  even-span  or  shed-roof 
house  fjrows  many  crops  to  a  high  degree  of  perfection. 
As  to  the  inside  arrangement  of  the  house,  the  crops 
to  be  grown  will  have  much  to  do  in  the  matter.  Cool- 
house  crops,  as  lettuce,  radish,  and  the  like,  are  well 
grown  in  solid  beds;  while  heat-loving  plants,  as  toma- 
toes, cucumbers,  melons,  etc.,  should  be  planted  on 
benches  built  over  the  pipes.  This  means  that  the  cost 
of  building  a  greenhouse  depends  very  much  on  what 
crop  one  expects  to  grow.  The  saving  in  benches  and 
heat  in  houses  devoted  to  cold  crops  is  considerable, 
while  the  ease  with  which  such  crops  may  be  grown 
recommends  them  to  the  beginner. 

The  best  paying  crops  are  probably  cucumbers  and 
tomatoes;  the  most  exacting,  melons.  The  demand  for 
melons,  however,  is  limited,  and  the  cost  of  producing 
good  flavored,  well  ripened  fruits  in  winter  is  hit;:h. 
Having  stated  what  we  conceive  to  be  underlying 
principles  in  the  winter  Forcing  of  all  vegetables,  we 
may  consider  each  of  the  important  crops  separately. 

Lettuce. —  The  ideal  soil  for  lettuce  would  be  a  well 
drained  gravelly  or  sandy  loam,  but  with  care  in  water- 
ing a  soil  of  heavy  texture  may  be  made  to  produce  ex- 
cellent crops  of  the  loose,  open  varieties.  The  heading 
or  cabbage  lettuce  is  more  exacting  if  a  fine  quality  is 
desired.  The  first  crop  of  lettuce  from  the  houses 
should  be  ready  to  use  by  the  middle  of  November,  For 
this  crop  seed  should  be  sown  in  September,  allowing 
on  an  average  from  6  to  8  weeks  for  the  crop  to  mature. 
A  temperature  of  55°-60°  through  the  day,  with  a  drop 
to  40°  or  45°  at  night,  will  suit  all  varieties,  but  in  the 
case  of  the  heading  varieties  a  rise  of  5  to  10°  at  the 
time  of  heading  will  finish  off  the  crop  more  uniformly. 

Radishes  require  the  same  general  treatment  as  let- 
tuce and  may  bo  grown  in  the  same  house.  As  radishes 
mature  in  about  half  the  time  lettuce  does,  the  radish 
seed  may  be  sown  between  the  rows  of  young  lettuce 
plants,  and  the  product  is  out  of  the  way  when  the  let- 
tuce begins  to  need  the  entire  space. 

Tomatoes  being  a  hothouse  crop,  require  a  tempera- 
ture of  75°  by  day,  with  a  drop  of  about  5°-10°  at 
night.  This  is  one  of  the  crops  which  is  dependent  on 
the  sun,  because  the  pollen  must  be  dry  and  light  in  or- 
der to  pollinate  the  pistils  and  produce  fruits.  The  soil 
for  tomatoes  may  be  on  the  heavy  order,  and  contain  a 
large  proportion  of  fibrous  loam,  with  well  rotted  ma- 
nure. As  to  chemical  fertilizers,  the  best  results  are  to 
be  obtained  not  from  those  rich  in  nitrogen,  but  from  pot- 
ash and  phosphoric  acid,  as  these  elements  are  largely 
responsible  for  a  slower  growth  of  plant  and  fruit  and 
a  firmer  texture  and  higher  flavor  of  marketable  product. 
To  obtain  a  good  yield  of  fruit  through  the  winter 
months,  it  will  be  necessary  to  pollinate  each  flower. 
This  may  be  done  very  rapidly.  The  pollen  is  jarred 
into  a  spoon-like  receptacle,  and  the  end  of  the  pistil  is 
touched  with  the  accumulated  pollen.  As  spring  ap- 
proaches and  the  sun  becomes  stronger,  a  simple  jar- 
ring of  the  plants  is  all  that  is  needed.  As  to  training, 
the  single-stem  method  has  been  found  to  be  the  best, 
as  the  plants  can  be  set  much  closer  and  still  allow 
plenty  of  room  to  work  around  each  one.  This  method 
consists  in  the  pinching  out  of  all  lateral  growths. 
Train  the  stem  to  a  cord,  and  support  the  heaviest  clus- 
ters by  strings  (Fig.  844).  Plants  from  seeds  sown  in 
August  will  ripen  fruits  about  the  first  of  January,  and 
should  continue  in  bearing  until  May.  A  succession 
may  be  had  by  growing  fresh  lots  in  pots  or  boxes  to 
take  the  place  of  exhausted  plants.  The  season  of 
forced  tomatoes  may  be  thus  continued  until  the  out- 
door product  fills  the  market. 

Cuctinibers  arc  much  forced  in  the  eastern  states. 
Cucumbers  are  a  very  exacting  crop,  and  need  special 
care  in  growing.  The  White  Spine  type  is  perhaps 
more  generally  grown  in  this  country  than  the  long 
Forcing  cucumber  of  the  Old  World,  which  has  been 
grown  and  selected  for  its  Forcing  qualities  for  many 
years.  One  of  the  reasons  why  the  former  is  the  more 
generally  grown  is  its  adaptability  to  relatively  unfav- 
orable conditions.  It  grows  in  the  full  sunlight,  is  more 
able  to  resist  attacks  of  mildew  and  red  spider,  and  sets 
its  fruit  with  more  freedom  than  the  Old  World  types. 
One  other  reason  may  be  that  the  people  of  this  country 
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have  not  become  accustomed  to  the  lou;^,  thin  fruit  of 
the  English  varieties.    The  English  or  forcing  varieties 
require  partial  shade  through   tlieir  season  of  growth. 
Seeds  sown  singly  in  'S- 
iueti  pots  in  August  will, 
if  they   have  no   check, 
J^\    bloum   and  set  fruits  in 
(•^pr     December.  The  fruits  of 
the    White    Spine    type 
reach  edible  maturity   2 
and  often  3  weeks  before 
the   Engli:<h  type.     The 
houses  in  which  cucum- 
bers are  grown  must  be 
arranged  with  heat  below 
the  benches,  as  it  is  of 
the  greatest  importance 
that  the  plants  make   a 
rapid  growth  and  receive 
no  check  due  to  the  cool- 
ing   of    the    soil.       The 
soil  should  be  a  good  pasture 
sod,      partially     rotted,      and 
mixed    with    one-fourth    the 
bulk  of   leaf-mold  and   sand. 
If  there  is  danger  from  damp- 
ing   off   of   the   vines    at  the 
surface  of  the  soil,  the  plants 
may  be   set   in  a  handful    of 
sand,    which   will    allow    the 
water   to  soak  away,  leaving 
the    stem   of  the   plant  com- 
paratively dry.     If  the  vines 
are  on  a  central  bench,   they 
mav  be  trained  to   a  vertical 
trellis  made  of  wire,  or.  if  on 
side    benches,    to    wires    run 
along    the    roof    far  enough 
from    the   glass   to    hold   the 
lea\  es  away  from  frosts.    As 
the  flowers  open,  hand  polli- 
nation will    be   resorted  to  if 
the    crop    be    of    the    White 
Spine  type.    Pick  a  staminate 
flower,  strip  back  the  corolla, 
and  insert  the  column  of  the 
anthers     into     the     pistillate 
flower.    The  English  varieties 
are  not  pollinated,  unless  it  is 
desired  to  secure  seeds. 

Melons  are  certainly  the 
mObt  diSicult  of  winter  crops 
to  handle.  The  midwinter 
ripening  of  the  fruits  requires 
more  painstaking  care  and 
closer  attention  than  any 
other  crop.    The  plants,  from 

seed  -  leaf    to    fruit,  

must  be  grown  in  heat  without  the  slightest 
check.  They  should  be  planted  on  the  bench 
in  a  strong,  loamy  soil,  which  is  retentive 
enough  to  hold  moisture  at  the  roots  but  not 
heavy  enough  to  become  sour.  No  shading  of 
the  glass  is  required,  but  air  should  be  given 
freely  on  all  days  when  possible.  The  plants 
are  trained  as  are  cucumbers,  except  that  the 
central  shoot  should  be  pinched  out  as  soon  as 
the  plants  are  well  established  in  the  bench, 
allowing  3  or  4  lateral  branches  to  grow  to  the 
height  of  4  or  5  feet,  when  these  in  turn  should 
be  pinched  back.  In  setting  the  fruits,  it  is  best 
to  wait  until  a  number  of  pistillate  blossoms 
are  open  on  a  plant  and  pollinate  them  at  the 
same  time,  as  it  often  happens  that  if  one  fniit 
starts  into  growth  some  time  before  other  flow- 
ers are  pollinated,  the  other  fruits  fail  to  set  un- 
til the  first  one  reaches  considerable  size.  Pol- 
lination is  accomplished  in  the  same  manner  as 
with  cucumbers,  and  should  be  done  on  sunny 
days,  when  the  houses  are  dry.  Except  during 
the  time  of  setting  the  fruits,  the  house  should 
be  moist  and  the  leaves  sprayed  frequently. 
The  temperature  of  the  melon  house  should  run 


at  least  5^^  higher  than  for  cucumbers.  Hang  the  fruits 
in  slings  (Fig.  845).  Melons  ripening  in  fall  or  spring 
are  more  easily  managed. 

Beans  may  be  easily  forced  in  houses  where  cucum- 
bers or  melons  are  growing,  using  rich,  moist  soil  and 
strong  bottom  heat.  They  are  usually  grown  in  pots,  3 
or  4  plants  in  a  G-inch  pot.  They  make  a  very  rapid 
growth,  and  the  grt-en  pods  are  fit  to  use  in  from  8  to  10 
weeks  from  the  time  the  seed  is  sown.  While  growing 
the  plants  should  be  sprayed  with  water  frequently,  as 
they  are  very  subject  to  attacks  of  red  spider.  The  bean 
is  self-fertile,  and  need  not  be  pollinated  (Fig.  84G) 

Asparagus  and  Ithitbarb  are  forced  from  old  roots 
brought  in  from  the  garden,  and  subjected  to  a  gentle 
heat.  The  crop  is  made  from  the  material  stored  up  in 
the  old  roots,  few  new  roots  growing  through  the  forcing 
period.  The  old  roots  are  thrown  away  after  being 
forced,  and  others  brought  in  for  the  next  crop.  Both 
these  crops  may  be  grown  in  out-of-the-way  places, — 
under  the  benches,  in  corners  of  the  potting  shed,  or  in 
fact  anywhere  where  heat  and  moisture  may  be  had. 
One  methoil  of  forcing  rhubarb  is  to  grow  it  entirely  in 
the  dark.  This  produces  a  very  tender  stalk  with  very 
little  foliage.  C.  E.  Hl'nn. 

FoRcixG  OF  Fruits.  — The  house  best  adapted  for 
fruit-growing  is  one  running  north  and  south,  span 
roof  curvilinear,  with  ventilation  both  sides,  top  and 
bottom.  It  is  important  to  be  able  to  give  a  large  quan- 
tity of  air,  especially  for  ripening  the  wood  after  the 
growth  is  done.  The  next  thing  to  be  considered  is  the 
borders.  To  produce  high-class  fruit,  perfect  drainage  is 
necessary.  For  very  early  forcing  an  inside  border 
will  answer  the  purpose,  but  the  most  satisfactory  way 
is  to  have  both  outside  and  inside  borders.  A  depth  of 
3  ft.  of  prepared  soil  is  sufficient,  with  9  in.  of  drainage 
material  on  the  bottom.  Should  there  be  a  natural  out- 
let for  the  drainage  water,  well  and  good,  otherwise  ar- 
tificial means  must  be  resorted  to.  The  width  of  the 
outside  border  should  be  15  ft.  An  outside  border  is 
particulorly  advantageous  for  vines  and  peach  trees, 
which  will  last  much  longer  in  a  liealthy,  vigorous  con- 
dition if  allowed  a  root-run  outside  the  greenhouses.  A 
sod  cut  from  the  pasture,  suitable  for  growing  roses, 
would  be  ideal  for  the  borders.  The  writer  does  not 
recommend  making  a  border  very  rich,  for  too  often 
young  vines  are  poisoned  with  food  at  the  start.  A 
sprinkling  of  coarse  crushed  bone  and  charcoal  should 
be  mixed  with  the  soil.  In  the  use  of  charcoal  one 
should  be  governed  by  the  nature  of  the  soil  ;  if  the 
soil  is  extra  heavy,  use  charcoal  more  freely.  A  top- 
dressing  f  cow-manure  mixed  with  soil  is  a  good  thing 
when  starting  a  house.  A  medium  loam,  neither  stiff 
nor  too  heavy,  answers  the  purpose. 

The  trees  also  may  be  grown  in  pots  and  tubs.  One 
advantage  is  that  a  special  fruit  house  is  not  necessary. 
Many  a  house  is  going  idle  durinir  the  summer  months 
that  would  grow  fruit  to  perfection.    Any  light  house 
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with  plenty  of  air  will  grow  fruit  satisfactorily.  One  of 
the  main  points  is  in  the  waterine.  Should  the  tre  ?s  get 
too  dry,  or  on  the  other  hand  saturated,  the  chances  are 
that  tiie  fruit  will  turn  yellow  and  drop,  but  with  good 
judgment  and  a  certain  amount  of  care  success  is  as- 
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sured  The  trees  should  be  repotted  everj  fall  as  thev 
need  bomuch  water  during  the  summer  months  that  the 
soil  becomes  depleted.  However,  one  should  be  careful 
not  to  overpot.  A  compost  suitable  for  potted  trees  is  a 
fairly  heavy  loam,  and  say  three  parts  of  soil  to  one  of 
well  rotted  manure,  with  a  little  wood  ashes  and  bone 
meal  worked  in.  Potted  trees  are  interesting,  as  there 
can  be  a  considerable  variety  of  fruit  grown  in  this  way. 
Figs.  847  and  848  illustrate  the  method  of  pruning. 

Grapes'.— In  planting  grape  vines,  2-yeHr-old  canes 
should  be  set.  Plant  the  canes  3  or  3V^  ft.  apart.  There 
is  nothing  gained  by  crowding,  and  in  planting  young 
vines,  cut  them  down  to  about  18  In.,  to  insure  good, 
established  vines  from  the  bottom.  There  can  be  no 
hard  and  fast  lines  laid  down  as  to  how  long  the  vines 
will  bear  proliiably.  With  good  treatment  they  should 
be  profitable  for  15  or  2(1  years.  A  grapery  should  be 
started  with  a  night  tempei-ature  of  45-50°  F.  and  a  rise 
of  K)°  or  15°  with  sun  heat  in  the  day.  The  temperature 
should  be  raised  5°  every  two  weeks,  until  a  night  tem- 
perature of  65°  is  reached.  After  the  grapes  are  set,  a 
night  temperature  of  70°  will  be  the  right  thing.  The 
vines  should  be  syringed  three  times  a  day  until  they 
are  started  into  growth  ;  then  twice  a  day  until  the  foli- 
age gets  heavy,  and  thereafter  once  every  bright  day  is 
all  that  is  necessary,  mornings  preferred.  After  the 
grapes  commence  to  color,  syringing  should  be  stopped. 
Foliage  is  another  thing  to  be  considered.  With  our  hot 
sun  a  fairly  good  covering  is  necessary.  The  shoots 
should  be  stopped  at  the  second  or  third  leaf  beyond 
the  bunch,  and  all  laterals  pinched  at  the  first  leaf. 
The  aim  should  be  to  have  a  nice  covering  of  foliage 
over  the  house,  but  avoid  severe  crowding.  Grape 
thinning  requires  good  judgment.  Always  make  it  a 
practice,  if  possible,  to  thin  the  bunches  all  that  is  nec- 
essary the  first  time,  as  going  over  the  bunches  the  sec- 
ond time  is  not  so  satisfactory.  A  bunch  must  be  so 
thinned  that  each  berry  has  room  to  develop  without 
crushing.  Water  also  plays  a  prominent  part  in  finish- 
ing a  crop  of  grapes.  While  grape  vines  are  moisture- 
loving  plants,  it  is  poor  policy  to  give  them  a  heavy 
watering  after  the  grapes  begin  to  color.  If  the  plants 
receive  a  heavy  watering  when  the  grapes  start  their 
second  swelling,  it  should  be  enough  until  the  grapes 
ripen.  After  the  crop  is  off  the  treatment  is  simple  : 
keep  full  air  on  top  and  bottom  ;  syringe  the  foliage 
if  red  spider  makes  its  appearance,  and  water  the  bor- 
der when  dry.  Vines  that  are  not  intended  to  be  started 
until  February  or  Mai'ch  should  be  pruned  when  the 
wood  is  thoroughly  ripe.  The  canes  should  be  brought 
down  and  wrapped  in  burlap  to  keep  the  sun  off  them, 
and  then  a  matter  of  5°  or  i^°  of  frost  in  the  house  will  do 
no  harm.  In  severe  weather  it  pays  to  turn  a  chink  of 
heat  in  the  house.  As  on  all  other  fruits,  there  are  many 
varieties,  but  only  a  limited  numl)er  of  standard  sorts. 
For  an  early  grape  there  is  no  better  than  the  old  stand- 


ard Black  Hamburg,  which  is  easy  to  handle  and  a  very 
satisfactory  variety.  A  companion  to  it  is  Buckland 
Sweetwater,  a  white  graf  e  ripening  at  the  same  time, 
though  of  second-rate  quality.  Its  earliness,  however, 
makes  it  worthy  of  a  place. 

Muscat  of  Alexandria  should  have  a  house 
to  Itself.  To  finish  this  noble  grape  to  per- 
fection requires  more  lieat  than  ordinary.  It 
can  be  grown  with  fair  results  in  a  mixed 
house,  but  where  there  are  three  compart- 
ments for  early,  midseason  and  late  varieties, 
the  midseason  compartment  should  be  planted 
to  Muscats.  Madresfield  Court  is  also  a  grape 
K  f  fane  quality.  Unfortunately  it  is  difficult  to 
handle,  although  it  is  usually  planted  in  a 
house  with  such  easily  handled  varieties  as 
(rros  Maroc,  Gros  Colmar,  Barbarossa,  Mrs. 
Prince,  Alicante.  For  another  view,  see  Gmpe. 
Peaches  and  Nectarines.  — Th^  same  depth 
of  border  recommended  for  the  grape  vines 
will  be  all  right  for  the  peach.  These,  also, 
^_  must  have  perfect  drainage  or  the  trees  will 

soon  get  into  a  sickly  condition.  The  peach 
and  nectarine  have  a  tendency  to  rank  growth 
when  planted  in  the  border.  Care  should  be  taken  not 
to  make  the  border  too  rich.  It  is  an  easy  matter  to  ap- 
pl}  food  when  the  trees  need  it.  The  writer  has  found 
a  light  application  of  wood  ashes  two  or  three  times  in 
the  season  a  capital  thing.  Crushed  bone  is  also  benefi- 
cial. When  starting  the  house,  a  top-dressing  of  soil 
and  cow-manure,  say  two  of  soil  to  one  of  manure, 
should  keep  the  trees  in  a  healthy  condition.  One  im- 
portant point  in  starting  a  peach  house,  especially  early 
in  the  season,  say  the  first  of  January  or  earlier,  is  to 
start  easy.  Nothing  is  gained  by  rushing.  There  are 
numerous  varieties  of  peaches  and  nectarines  adapted 
to  Forcing.  The  following  is  a  selection  of  the  best  that 
the  writer  has  grown  under  glass  :  Peaches,  Early  — 
Hale  Early,  Alexander,  Condor,  Mountain  Rose,  Haine's 
Early;  Midseason —  Yo^^tGr,  Bellegarde,  Noblesse,  Old- 
mixon  Free;  i^o^c  — Crawford's  Late,  Sea  Eagle,  Prin- 
cess of  Wales,  Lady  Palmerston. 

Nectarines,  ^rtr///  — Cardinal,  Early  Rivers.  Advance, 
Lord  Napier  ;  3/i(Zsfa.to?i  — Improved  Downton,  Prydeu, 


Pot-ETOwn  Apple  Tree 
in  bearing:' 

Byron,  Elruge,  Milton  ;  io/^  — Chaucer,  Newton,  Spen 
cer,  Stanwick,  Humboldt,  Victoria.  Trees  for  planting 
in  the  house  should  be  especially  prepared  for  the 
work.    A  year  would  be  lost  with  such  trees  as  are  usu- 
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ally  offered  for  sale.  For  plaiitiug  in  the  border, 
choose  fan-trained  trees,  2  or  3  years  old,  providing 
they  have  been  properly  transplanted.    {See  Pruning. ) 


849.  Azalea,  received  from  Europe, 
now  pruned  for  forcing. 

Indoor  peaches  and  nectarines,  with  proper  care,  are 
profitable  for  10  years  after  planting.  The  following 
temperatures  for  the  peach  house  are  siiitable  for  early 
Forcing  :  for  the  first  two  weeks,  40°  by  night  and  :M'- 
by  day  ;  then  a  rise  to  45°  by  night  and  55°  or  60°  by  day, 
with  the  sun,  which  should  carry  them  until  their  bloom- 
ing period  ;  then  50°  by  night  and  60°  to  70°  by  day, 
with  sun  heat ;  after  the  fruit  is  set,  a  rise  of  5°  or  10° 
on  mild  nights  would  be  all  right,  with  the  day  tempera- 
ture correspondingly  increased.  Peaches  delight  in 
fresh  air;  therefore  air  should  be  given  at  every  oppor- 
tunity. Syringe  the  trees  twice  a  day  in  bright  weather; 
hold  off  while  the  trees  are  in  blossom  ;  after  the  fruit 
is  set,  syringe  again  twice  every  bright  day,  and  once  a 
week  with  whale-oil  soap,  using  enough  soap  to  just  color 


850.  Rhodod 


dy  for  forcing. 


the  watei'.  This  is  a  good  remedy  for  greenfly,  spider, 
etc.,  and  produces  a  fine,  glossy  foliage.  It  is  better  to 
disbnd  by  degrees  rather  than  to  remove  a  large  quan- 
tity of  foliage  at  once,  which  would  naturally  cause  a 
check  to  the  tree.    Disbudding  requires  good  judgment. 
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The  shoot,  if  not  needed,  should  be  pinched,  leaving 
three  or  four  leaves  to  develop  the  fruit.  Trees  that  are 
properly  cared  for  during  the  summer  months  need 
little  pruning  in  the  winter.  Probably  the  hardest  task 
of  all  to  the  grower  is  thinning  the  fruit,  but  this  must 
be  done.  There  cannot  be  any  set  number  for  a  tree  to 
carry.  Judgment  must  be  used  in  that  respect.  Necta- 
rines can  be  cropped  more  heavily  than  peaches.  After 
the  crop  is  gathered,  all  the  useless  wood  should  be  cut 
away  to  allow  plenty  of  light  and  sunshine  around  the 
wood  that  is  intended  for  the  following  season.  When 
the  wood  is  thoroughly  ripened  it  is  in  condition  to 
stand  zero  weather.  The  temperature  of  peach  houses 
can  go  down  below  zero  without  a  bud  being  killed.  In 
fact,  it  is  not  necessary  to  use  any  artificial  heat  until 
starting  the  house.  Close  the  house  down  frosty  nights ; 
open  up  in  the  morning  before  the  temperature  rises 
much,  aud  avoid  exciting  the  buds.  Sometimes  one  has 
warm  days  during  the  winter  months.  On  such  days  it 
is  well  to  keep  doors  as  well  as  ventilators  open. 

All  the  peaches  and  nectarines  recommended  for  the 
peach  house  are  admiral)iy  adapted  for  pot  work. 

Other  fruits  may  be  added  to  these,  as  ajiples,  pears, 
plums,  cherries,  figs,  apri- 
cots, etc.  (see  articles  un- 
der these  headings).  The 
following  are  some  of  the 
best  varieties  the  writer 
has  grown:  PZm Mis  — Gol- 
den Esperin,  Jefferson, 
Denniston  Superb,  Green 
Gage,  Grand  Duke,  The 
Czar,  Early  Transparent  ; 
Penrs  — Magnet,  Princess, 
Souv.  du  Congres,  Louise 
Bonne  de  Jersey,  Pitmas 
ton  Duchess,  Beurre  Diel 
^pp?cs  — Williams  Favoi 
ite,  Benoni,  King  of  the 
Pippins, Washington  King 
of  Tompkins  County,  Bellf 
de  Pontoise,  Bismau  k 
Peasgood  Nonesuch 
Lady  Henniker,  Thorn  is 
Rivers,  Alexander,  Cox 
Pomona.  -^m.  Turner 
Forcing  Hardt  Plants 
—  An  economical  metliod 
of  obtaining  large  quanti 
ties  of  flowers  in  wm 
ter  :  extensively  used 
by  commercial  florists 
for  cut  -  flowers  and 
flowering  plants 
Plants  usually  forced 
are  hyacinths,  tulips 
narcissus  and  other 
Dutch  bulbs,  lily-of-the-valley,  astilbe,  dicentra,  hybrid 
perpetual  roses,  Deutzia  gracilis,  hybrid  rhododen- 
drons (B.  Sinensis,  i.e..  Azalea  mollis},  and  Ghent  aza- 
leas, and  lilacs.  For  other  plants,  see  A.G.  14:402  (1893). 
This  mode  of  procuring  flowers  at  small  cost  has 
always  been  more  or  less  in  vogue  among  plantsmen, 
and  of  late  years  has  received  fresh  impetus,  owing  to 
the  heavy  demands  for  decorative  plants  at  Easter.  It 
is  not  only  an  inexpensive  method  of  getting  flowers, 
but  with  most  plants,  after  a  little  experience,  the  time 
of  blooming  can  be  easily  calculated.  The  process  has 
limitations,  at  any  rate  with  our  present  knowledge  of 
the  matter,  inasmuch  as,  with  the  exception  of  "retarded 
plants"  and  a  few  bulbs,  it  is  not  practicable  in  late 
autumn  and  early  winter.  It  is  possible,  however,  that 
by  using  "retarded  plants,"  i.e.,  plants  held  over  their 
natural  time  of  flowering  by  keeping  them  in  cold 
storage  at  a  temperature  sufficiently  low  to  prevent 
growth,  this  difficulty  may  eventually  be  overcome.  Ex- 
cept, however,  with  lily-of-the-valley,  which  is  admir- 
ably adapted  to  this  practice,  we  know  little  of  the  pos- 
sibilities of  this  form  of  Forcing:  it  is  hoped  that  other 
plants,  equally  useful,  may  he  treated  in  this  way.  It 
is  evident  that,  on  account  of  the  cost  of  storage,  bulky 
plants  could  not  be  handled. 

The  requirements  for  successful  Forcing  are;    (1)  a 
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good  knowledge  of  the  phmts;  (2)  proper  preparation ; 
(3)  a  period  of  rest;  and  (4)  proper  care  after  the  plants 
are  brought  into  heat. 

Those  plants  force  most  easily  which  bloom  in  spring 
and  early  summer.  Late-blooming  kinds,  like  Bhodo- 
dendron  maximum,  Clethra  and  Bi/drangea  paniculatn , 
var.  grandiflora ,  do  not  give  good  results.  No  success  is 
obtained  with  asters  and  goldenrod,  unless  they  are 
retarded.  These  points  must  be  studied  out  by  the 
grower. 

Trees  and  shrubs  should  be  specially  prepared  for 
Forcing  by  careful  cultivation  for  I  or  2  years  before 
use.  They  can  be  planted  out  of  doors,  with  plenty  of 
room  to  develop,  or  they  can  be  grown  in  pots;  the  lat- 
ter method  being  used  with  vigorous  plants,  which  are 
apt  to  run  to  growth  without  developing  flower  buds 
Close  pruning  is  necessary,  and  root-pruning  is  helpful 
Grafting,  which  has  a  tendency  to  dwarf  and  hasten 
maturity,  is  also  used  with  strong  growers.  Sometimes 
both  growing  in  pots  and  grafting  are  employed,  as  in 
lilacs.  Query:  Could  we  learn  anything  in  these  par- 
ticulars from  the  Japanese  method  of  dwarfing  plants? 
A  plant  fit  for  Forcing  must  be  compact,  both  top  and 
roots;  economy  iu  space  is  essential.  It  is  now  possible 
to  obtain  from  the  French,  Dutch  and  Belgian  nurseries 
many  plants  grown  for  this  purpose.  A  few  come  pot- 
grown,  but  most  of  them  are  from  the  open  ground  :  very 
little  of  this  work  is  done  in  American  nurseries.  Figs. 
849-851  show  the  methods  of  preparing 
woody  plants  for  Forcing. 

Herbaceous    plants   should    be    pre- 
pared for  Forcing  with  equal  care,  and 
the  process  ma>  require  several  years. 
i  he  removal  of  the  flower  buds  and 
giowth,  under  high  cultiva- 
tion,     iu      close,     compact 
^/ss/taWfiWiHISKV^  ^       /     ''l"™P'''''PP*''*"tly  produces 
*^^^^^^|B^|^j^^     Jl    the   ^  ime  results  that  pruu- 
^v^rxama^afmman      /,     mg  ind  grafting  accomplish 
for  trees  and  shrubs.    Fig. 
852  shows  the  root-clump  of 
an  herb  prepared  for  Forc- 
ng 

Plants  that  have  once  been 
forced  are  commonly  thrown 
awa\  It  is  generally  cheaper 
to  buy  new  stock,  but  lilacs, 
izaleas,  etc.,  can  be  planted 
out  ind  will  recover  suffi- 
cient strength  in  2  years  for 
a  second  Forcing,  or  for 
othei  use.  Some  species, 
stapbylea,  colchicum,  etc,  if 
grown  on  in  pots  after  Forcing,  may  be  again  forced,  and 
seem  to  do  better  the  second  year.  This  is  probably  ex- 
plained by  the  fact  that  insufficient  preparation  was 
given  for  the  first  trial,  the  first  Forcing  being  really 
"proper  preparation"  for  the  second  Forcing. 

Hardy  plants  must  have  a  period  of  rest  for  success- 
ful Forcing,  the  time  required  varying  in  different 
species.  One  cannot  tell,  except  by  experiment,  that 
Paper  White  narcissus  will  force  easily  in  November  and 
December,  while  the  double  Von  Sion  will  not ;  the  in- 
dividual equation  of  each  kind  is  an  element  which  must 
be  considered.  There  is  a  popular  notion  that  freezing 
will  shorten  the  time  for  resting,  or,  at  any  rate,  is  con- 
ducive to  the  welfare  of  the  plant.  This  idea  does  not 
seem  to  stand  any  practical  test.  After  potting,  do  not 
subject  the  plants  to  severe  frosts  ( 10  or  12°  F. ) ,  or  else 
the  roots,  now  much  exposed,  may  suffer.  The  large 
buds  of  lilac  and  rhododendron  may  also  be  injured  if 
frozen  hard. 

Pot  the  plants  as  soon  as  they  ripen  their  growth  in 
autumn,  beginning  in  Septemberwith  herbaceous  stock, 
and  continuing  until  severe  frost.  It  is  possible,  but 
not  desirable,  to  lift  some  things  after  the  ground  is 
frozen  hard.  Plants  received  from  abroad  are  potted  on 
arrival,  or,  if  furnished  with  a  ball  like  azaleas  ( Fig.  849) , 
they  can  be  stored  and  not  potted  until  brought  into  heat. 
Dutch  bulbs  are  boxed  or  potted  as  they  are  received, 
and  buried  in  the  earth  or  piled  in  stacks  and  covered 
with  enough  leaves  and  litter  to  exclude  frosts.  Lily-of- 
the-valley,  astilbe  and  dicentra  are  kept  in  their  pack- 


like t'ifmrmttn  pUctrtitti 


ing  cases  in  a  cool  pit  until  ready  for  use.  Large  plants 
in  tubs  and  boxes  can  be  covered  with  leaves  and  kept 
out  of  doors,  but  most  plants  should  be  stored  in  a  cool 
cellar,  pit  or  frame  kept  at  a  temperature  of  35°  F. ;  a 
temporary  variation  of  5°  either  way  does  no  harm.  It 
is  well  to  delay  this  storage  until  as  late  in  the  season  as 
possible,  but  it  must   be  done  before  severe  weather. 


853.  Forcing  Lily-of-Valley  in  pots. 

They  can  be  stowed  compactly,  in  several  tiers  if  neces- 
sary. It  must  be  remembered  that  no  growth  is  to  be 
allowed  while  stored;  it  is  their  period  of  rest,  and  this 
must  be  enforced.  Good  ventilation  must  be  given  on 
bright  days  and  every  precaution  taken  against  an  ac- 
cumulation of  moisture:  if  the  plants  are  well  watered 
when  put  away  very  little  will  be  required  afterwards. 
Dampness  is  most  serious  with  evergreens,  like  kalmia, 
and  such  things  as  Phlox  suhnJiita.  This  stock  should 
have  the  airiest  positions,  or  it  can  be  placed  in  shallow 
frames  2  ft.  deep,  which  are  drier  than  deep  pits.  In 
severe  weather  the  pits  are  often  covered  with  snow  a 
week  or  more,  but  the  plants  will  not  suffer  if  this  hap- 
pens but  once  or  twice  during  the  winter.  At  such  times 
mice  and  squirrels  will  make  trouble  unless  trapped  or 
poisoned. 

Nothing  except  retarded  plants,  a  few  bulbs  and  one 
or  two  kinds  of  prunus  should  be  brought  in  before  No- 
vember. December  15  to  January  1  is  as  early  as  it  is 
safe  to  begin  Forcing  most  hardy  plants ;  it  will  be  found 
that  as  the  days  lengthen  the  results  will  be  more  satis- 
factory. At  first  the  plants  must  be  kept  cool,  45°  F.  or 
thereabout.  Syringe  twice  a  day  until  the  buds  swell: 
after  growth  starts  the  treatment  is  the  same  as  that 


854.   Forced  Trillium. 

given  greenhouse  plants,  and  they  can  be  put  in  a  much 
warmer  house  if  so  desired.  It  is  at  this  time  that  care 
in  handling,  particularly  iu  the  matter  of  heat,  makes  it 
possible  to  time  the  period  of  blooming  so  accurately, 
but  it  is  impossible  to  give  any  general  rules  to  satis- 
factorily cover  these  matters. 
A  few  plants,  like  lily-of-the-valley,  can  be  placed  di- 
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855.  Forsythia  suspen 
Sicboldi  (X! 


rectly  iu  a  Forcing-box  or  pots,  generally  made  over  the 
pipes  in  tiie  hottest  house,  where  a  temperature  of  8U°  to 
95°  F.  can  be  maintained.  They  are  first  soalted  in  water 
tor  a  day  or  two  and  then  kept  in  this  heavy  lieat  until 
tiower  buds  are  well  developed  (Pig.  853).  Tulips,  hya- 
cinths and 
othei  bullis, 
sometime  s 


or  lilac,  can 
also  be  hur- 
ried up  in 
such  a  box,  but  it  is 
dangerous,  and  not 
good  practice;  better 
and  more  lasting 
flowers  come  with  or- 
dinary trea'tnieut. 
Trilliums  (Fig.  8.54) 
and  various  early- 
flowering  wild  plants 
may  be  forced  with 
satisfaction. 

Although  no  rules 
can  be  given  for  the 
time  required  in  Forc- 
ing, it  is  knowledge 
not  hard  to  acquire 
with  even  surprising 
exactness.  Nothing 
is  likely  to  require 
more  than  three 
months  in  houses 
ranging  from  45°  to 
5.5°  F.-i.  e.,  after 
bringing  in  from  the 
pits.  A  month  or  six 
weeks  is  good  time  to 
allow  iu  February 
and  March,  but  with  the  same  plants  and  temperatures, 
more  time  would  be  needed  earlier;  with  the  advance  of 
the  season,  the  work  is  quicker  and  less  uncertain. 
There  is  great  difference  in  plants.  Rhododendrons  (the 
hybrids)  require  eight  weeks  or  more,  but  one  species 
will  often  bloom  in  March,  within  twenty-four  hours. 
Plants  like  the  rose,  which  must  make  a  growth  before 
the  buds  form,  take  more  time  than  azaleas.  The  differ- 
ence between  dull  and  bright  weather  is  an  important 
factor,  but  with  extra  firini?,  or  the  use  of  the  Forcing- 
box,  these  matters  even  up,  and  the  average  time  of 
flowering  is  wonderfully  even.  In  this  work,  a  man  with 
good  plant  sense  is  most  likely  to  succeed. 

B.M.'^ATSON. 

FOKESTlfiRA  (after  Forestier,  a  French  physician). 
Syn.  Adelia.  OleAcew.  Deciduous,  rarely  evergreen 
trees  or  shrubs,  with  opposite,  entire  or  serrate,  gener- 
ally rather  small  Ivs.,  inconspicuous  yellowish  lis.  and 
small  black  or  bluish  berries  ;  without  much  decorative 
value,  and  but  rarely  cultivated.  Thev  cannot  be  grown 
North,  except  F.  acuminata  ainl  F.'Ugu.'itritia,  whi^h 
are  tolerably  hardy  iu  New  Englanil.  They  grow  in  al- 
most any  soil,  and  are  propagated  by  seeds  and  layers. 
About  15  species  in  N.  Araer.,  from  Illinois  south  ; 
also  in  Mex.  and  W.  Indies.  Fls.  dioecious,  apetalous, 
with  or  without  calyx,  in  small,  axillary  clusters  in  eaily 
spring,  before  the  Ivs.;  stamens  2-4:  fr.  a  small, 
mostly  black,  1-  or  2-seeded  berry. 

acuminata,  Poir.  (Adelia  acumindta,  Michx.).  De- 
ciduous shrub,  to  10  ft.  high,  sometimes  spiny,  glabrous: 
Ivs.  slender  petioled,  ovate-oblong  or  ovate-lanceolate, 
remotely  serrate,  13^-4  in.  long  :  staminate  fls.  in  dense 
clusters  ;  pistillate  fls.  in  short  panicles  :  fr.  narrow, 
oblong  or  cylindrical,  falcate,  acute,  J^  in.  long.  W. 
Illinois  to  Texas.  Michx.  Fl.  Bor.  Amer.  2:225.  B.B 
2:003. 

ligustrina, Poir.  {4(Ze?m  ZtfifHsWim, Michx.).  Decidu- 
ous shrub,  to  6  ft.,  pubescent:  Ivs.  elliptic-obovate  to 
oljlong,  obtuse,  appressed-serrulate,  about  1  in.  long: 
fls.  in  fascicles  :  fr.  sessile,  short-ovoid,  obtuse,  H  in. 
long.  Tenn.  to  Fla.  and  Ala. 
FNio-Mexicana,QT!i.y.    Shrub,  to  10  ft.:  Ivs.  spathulate.  .al- 
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most  entire,  usually  gLibrous,  Kr.-iyisli  green  and  rather  small: 
fr.  ovate  or  short-oblong,  obtuse,  Jain.  Texas  to  K.  .Mex.  and 
'-'"'"'•'"^°-  Alfred  Rehder. 

FOHESTHY  is  the  rational  treatment  of  forests;  this 
treatment  may  vary  with  the  object  in  view.  Forests 
may  subserve  various  objects,  giving  rise  to  three 
classes  of  forests:  they  furnish  wood  materials  for  the 
arts  — supply  forests  ;  they  furnish  a  soil  cover,  which 
prevents  the  blowing  of  the  soil  and  formation  of 
sand  dunes,  or  which  retards  the  erosion  and  washing 


856.   Flowers  of  Forsythia  suspensa,  var.  Fortunci. 
Natural  size. 

of  the  soil  and  regulates  the  waterflow,  or  which  acts  as 
a  barrier  to  cold  or  hot  winds,  and  exercises  other  bene- 
ficial influences  on  climate  and  surroundings— /Jro/*^c- 
tion  forests  ;    or  finally,  they  furnish  enjoyment  to  thft 
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esthetic  and  sporting-  elements  in  man.  as  game  pre- 
serves and  parks  — /uj-»ri/  forests.  Any  two  or  all  three 
objects  may  be  attained  simultaneously  in  the  same  for- 
est. In  the  end,  and  in  a  more  limited  sense,  Forestry 
is  the  art  and  business  of  making  money  from  the  grow- 
ing of  wood  crops,  just  as  agriculture  and  horticulture 
are  finally  concerned  in  producing  values  from  food 
crops.  In  the  economy  of  agriculture,  wood  crops  may 
be  grown  on  land  which  is  too  poor  for  field  crops. 

This  art  is  divided  into  two  distinct  and  more  or  less 
independent  branches,  namelj'  silviculture,  the  techni- 
cal branch,  and  forest  regulation,  the  business  branch. 
Silviculture  is  a  branch  of  the  larger 
subject  arboriculture,  and  comprises 
all  the  knowledge  and  skill  applied  in 
proiiucing  the  wood  crop,  relying 
mainly  on  natural  sciences.  While 
horticulture  and  silviculture  have  both 
to  deal  with  trees,  their  object  and  with 
ittheirtreatmentof  trees 
are  totally  different:  the 
orchardist  works  for  the 
fruitof  the  tree,  the  land- 
scape gardener  for  the 
pleasing  form ;  in  both 
cases  the  object  is  at- 
tained by  the  existence 
of  the  tree  and  its  single 
individual  development; 
the  forester  is  after  the 
substance  of  the  tree,  the 
wood ;  his  object  is  finally 
only  attained  by  the  re- 
moval of  the  tree  itself. 
He  deals  with  masses  of 
trees  ratherthan  individ- 
uals: it  is  logs  in  quan- 
tity and  of  desirable 
quality,  clear  of  knots, 
not  trees. that  he  is  work- 
ing for;  hence,  his  treat- 
ment differs  from  that  of 
the  horticulturist.  Since 
his  crop  takes  many 
years  to  mature,  some- 
times a  century  and 
more,  in  order  to  carry  on 
a  continuous  Forestry 
business,  from  which  to 
secure  annual  returns, 
special  arrangements  pe- 
culiar to  this  business 
must  be  made:  these  ar- 
rangements,naturally  in- 
fluenced by  the  economic 
conditions  of  the  coun- 
try, form  the  subject  of 
forest  regulation. 

The  horticulturist,  as 
such. is  raainlyinterested 
in  tho  rational  treatment 
of  such  forests  as  have 
a  protective  value,  in- 
fluencing climatic,  soil 
and  water  conditions  in 
general  and  locally. 

B.  E.  Feknow. 

FORGET  -  ME  -  NOT. 

Mynsods. 

FORSYTHIA  (after 
William  Forsyth,  promi- 
nent English  horticultur- 
ist, director  of  the  royal 
garden  at  Kensington, 
17.S7-1804).  Oledce(F. 
Golden  Bell.  Highly 
ornamental,  free-flowering  shrubs,  with  opposite, 
simple  or  ternate  Ivs.  and  showy  yellow  fls.,  borne  in 
great  profusion  along  the  slender  branches  in  early 
spring.     One  of  the  showiest  early-flowering   shrubs. 
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with  handsome,  clean  foliapre,  remarkably  free  from  in- 
sects or  fungi,  and  remaining  unchanged  until  late  in 
fall.  The  upright  forms  are  well  adapted  for  the  borders 
of  shrubberies  and  the  pendulous  form  for  covering 
walls,  fences,  arbors  or  porches.    They  grow  in  almost 


857.  Flowers  of  Forsythii 
viridissima.    Nat.  size. 


858.   Forsyth 


any  kind  of  garden  soil,  and  are  hardy  North.  Prop. 
readily  by  greenwood  and  hardwood  cuttings;  also  by 
seeds.  The  branches  of  the  pendulous  form  often  take 
root  at  the  tips  when  touching  the  ground,  and  send 
forth  vigorous  shoots,  like  some  brambles  or  the  walk- 
ing-fern. Two  species  in  China,  mucli  cult,  in  Japan,  and 
one  recently  discovered  in  southeastern  Europe.  Low 
shrubs,  glabrous  throughout,  with  slender,  quadrangu- 
lar branches  and  opposite,  serrate  Ivs.:  fls.  1-3,  axillary, 
pedicelled ;  calyx  and  corolla  deeply  4-Iobed,  lobes  of  the 
corolla  oblong,  longer  than  the  campanulate  tube  ;  sta- 
mens 2,  included  :  fr.  a  2-celled,  dehiscent  capsule, 
with  many  winged  seeds. 

Busp^nsa,  Vahl.  Shrub,  to  8  ft.,  but  the  branches 
often  lopping  on  the  ground  and  taking  root  :  Ivs. 
broad-ovate  or  oblong-ovate,  serrate,  3-4  in.  long  :  fls. 
1-3.  about  1  in.  long,  golden  yellow,  tube  striped  orange- 
yellow  within  ;  calyx  about  as  long  as  tube  :  capsule 
ovate,  about  1  in.  long.  China.  tS.Z.  ;i.- Two  varieties 
can  be  distinguished.  Var.  Sieholdi,  'A-.ihcl  {F,  Sitboldi 
Dipp.).  Fig.  855.  Low  shrub,  with  very  slender,  pen 
dulous  or  trailing  branches:  Ivs.  mcstlv  simple,  broad 
ovateorovate.  B.M.  4995.  F.S.  12:1253.  Gn. 33, p. 563 
A. G.  13:94.  G.F.  4:79.  V:ir.  F6rtunei,  Rehder  {F.  F6. 
fMnei',  Lindl.).  Fig.  8.'i6.  Of  more  vigorous  growth,  with 
upright  or  arching  branches  :  Ivs.  often  ternate,  ovate  or 
oblong-ovate:  corolla  with  more  narrow  and  twisted  seg- 
ments. R.H.  18UI  :29l.  Ji'.  SM.'jpfji.sa  is  an  excellent  shrub 
for  the  margins  of  groups,  because  it  finally  rolls  over 
and  meetsthe  greensward.  Itcanalsobe  trained  over  an 
arbor.    Less  common  than  J*',  riri'dissfmn,  but  better. 

intermedia,  Zabel  (F.  snsphisa  x  viridissima). 
Shrub,  with  slender,  erect  or  arching  branches  :  Ivs. 
ovate-lanceolate,  sometimes  3-lobed  or  ternate,  coarsely 
serrate,  3^  in.  long:  fls.  almost  like  those  of  F.  siis- 
pensa  Fortunei.  Gt.  1885:1182  and  40:  p.  397. -Often 
confounded  with  forms  of  F.  siispeiisa.  In  foliage  it 
resembles  much  the  following,  which  has  the  Ivs.  nar- 
rower, always  simple,  usually  serrate  only  above  the 
middle,  with  smaller  teeth.  It  is  as  hardy  as  F.  stis- 
petisa  and  very  floriferous. 

viridissima,  Lindl.  Figs.  857,  858.  Shrub,  to  10  ft., 
with  green,  erect  branches  :    Ivs.  oblong-lanceolate  or 
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lanceolate,  always  simple  and  generally  serrate  only 
above  the  middle,  very  dark  green,  3-ti  in.  long  :  fls. 
about  1  in.  long  ;  corolla  with  rather  naiTOW,  twisted 
lobes  of  bright,  somewhat  greenish  yellow  ;  calyx  about 
balfas  long  as  tube.  B.M.  4.587.  F.S.  3:261.  B.R.33:39. 
—  Less  hardy  and  graceful  than  the  othe    species. 

F.  Europ^a.  DeR.  &  Bald.,  from  Albania,  li.is  small,  ovc-ite- 
lanceolate,  Quite  entire  Ivs.  Alfred  Rehder. 

FOTHERGtLLA  (after  John  Fothergill,  eminent  Eng- 
lish physician,  who  introduced  and  cultivated  many 
new  plants,  1712-1780).  Nnmnmeliddcece.  Hardy  orna- 
mental shrubs,  with  alternate,  deciduous,  simple,  dull 
green  Ivs.  and  showy  spikes  of  white  fls.  in  spring  with 
the  Ivs.  :  the  distinct  foliage  resembles  somewhat  that 
of  the  alder,  or  more  that  of  Hamamelis,  and  turns  yel- 
low late  in  fall.  They  grow  best  in  moist,  peaty  or 
sandy  soil.  Prop,  by  seeds,  not  germinating  until  the 
second  year,  or  by  layers,  which  take  two  years  to  root  ; 
the  first  species  also  by  suckers  and  root- 
cuttings.  Two  closely  allied  species  in  the 
S.  Alleghanies  :  low  shrubs,  with  the 
branches  densely  stellate-pubescent:  Ivs. 
stipiilate,  dentate-crenate  :  fls.  in  terminal 
spikes,    perfect,    apetalous  ;      calyx     cam- 
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m&jor,  Lodd.  {F.  monticola,  Ashe.  F.  alnif.ilia,  var. 
nu'ijor,  Sims).  Bushy  shrub,  with  upright  branches,  to 
6  ft. :  Ivs.  broadly  obovate  or  roundish,  oval,  cordate  or 
truncate,  coarsely  crenate  or  undulate  even  to  the  base, 
sometimes  nearly  glabrous  beneath,  2^.2-5  in.  long  : 
spikes  l\-^-3  in.  long,  with  1-3  Ivs.  at  the  base  :  stamens 
i^'in.  long,  white.  B.M.  1342.  L.B.C.  16:1520. -This 
species  is  superior  to  the  former  on  account  of  its  dense, 
pyramidal  habit,  larger  Ivs.  and  showier  fls. 

Alfred  Rehder. 

FOUNTAIN  PLANT.   Aiiuirantii.i  salicifolius. 

FOUQUIfiEIAl  Pierre  Ed.  Fouquier,  professor  of  medi- 
cine at  Paris).  Tamariscticece.  Caxdlewood.  Four 
species  of  plants  from  the  deserts  of  Mex.  and  New  Mex., 
of  which  one  is  cult,  in  the  larger  rockeries  of  Calif.,  and 
is  interesting  as  being  an  example  of  an  order  far  re- 
moved from  the  Cactaceas  in  fls.  and  fr.,  but  reduced  to 
something  of  their  habit  by  the  desert.   It  is  often  cult. 


859.  Fraearia  Chili 


panulate,  5-7-lobed  ;  stamens  numerous,  with  the  fila- 
ments thickened  toward  the  end  :  capsule  dehiscent, 
2-celled  and  2-seeded. 

Girdeni,  Murr.  (F.  alnifdlia,  Linn.  f.  F.  CaroUna, 
Britt. ).  Low  shrub,  with  generally  spreading  branches, 
to  3  ft. :  Ivs.  oblong  or  obovate.  rounded  or  cuneate  at 
the  base,  coarsely  dentate  above  the  middle,  pubescent 
and  pale  or  glaucous  beneath,  1-2  in.  long  :  spikes  ovate 
or  oblong,  1-2  in.  long,  leafless  at  the  base  ;  stamens 
Vif-Vi  in.  long,  sometimes  pinkish.  B.M.  1341.  L.B.C. 
16:1507. 


by  the  Mexicans  to  make  an  impenetrable  spinj  hedge 
The  plant  his  small  and  compaiativelj  few  Ivs  ,  borne 
in  clusteis  in  the  axils  of  the  spines  Fls  with  a  fun 
nel-shaped  tube  1  in.  or  more  long,  and  5  spreading 
lobes. 

splfindens,  Engelm.  Coach-whip.  Vine-Cactus.  Ja- 
cob's Staff.  Ocotillo.  Shrub,  6-10,  or  even  20  ft. 
high,  branching  near  the  base  :  branches  long,  gray, 
furrowed,  erect:  Ivs.  obovate,  rounded  at  apex,  wedge- 
shaped  at  base,  5^-1  in.  long:  inflor.  racemose,  thyrsoid: 
fls.  scarlet  or  brick-red;  stamens  8-12,  exserted:  seeds 
white,  with  a  long  fringe  of  spirally  thickened  hairs. 
W.  Tex.  and  Ariz,  to  S.  Calif.    A.G.  13:759. 

F.  Franceschi  and  W.  M. 

FOURCROt'A.     See  Furcraea. 

FOUR-O'CLOCK.    See  Mirabilis  Jalapa. 
FOXGLOVE.    Digitalis. 
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FRAQARIA  (Latin  fragrare,  fragrance,  from  the 
smell  of  the  fruit).  Bosdcece.  Strawberry.  A  small 
genus  of  low  perennial  herbs  in  the  north  temperate 
zone  and  along  the  American  Cordilleran  region.  The 
Ivs.  are  palmately  3-foliolate  and  toothed,  all  from  the 
crown  of  the  plant:  fls.  white  or  yellow,  in  corymbose 
racemes  on  slender,  leafless  scapes,  sometimes  lacking 
stamens  ;  calyx  deeply  5-lobed  and  reinforced  by  5 
sepal-like  bracts  ;  petals  5,  obovate  ;  stamens  many, 
short  ;  pistils  many,  on  a  conical  receptacle,  becoming 
small  and  hard  akenes  and  persisting  on  the  enlarging 
receptacle.  The  enlarged  receptacle  becomes  pulpy  and 
edible  in  the  Strawberry,  or  Fragaria  proper,  but  it  re- 
mains small  in  Duchesnea.  See  Figs.  826,  827.  Fra- 
garias  propagate  naturally  by  means  of  runners. 

The  Fragarias  are  exceedingly  variable.  About  130 
specitic  names  have  been  applied  fco  them,  but  there  are 
probably  not  more  than  a  dozen  forms  which  are  dis- 
tinct enough  to  be  clearly  distinguished  as  species. 
Bentham  and  Hooker  would  reduce  them  all  to  three  or 
four  species-   Of  the  true  Fragarias,  four  species-types 


861,  Fragaria  Virginiana. 

are  interesting  to  the  horticulturist  as  the  parents  of 
the  garden  Strawberries,  — i'^.  Chiloensis,  the  original  of 
the  ordinary  cultivated  Strawberries  of  America ;  J*'. 
Virginiana,  which  was  early  domesticated,  and  of  which 
some  trace  still  remains  in  cultivated  varieties;  F.mos- 
cAato,  the  Hautbois,  and  J^.  rf sea,  the  alpine  and  per- 
petual Strawberries,  which  are  little  cultivated  in  this 
country.  Aside  from  these,  the  Indian  Strawberry,  or 
Duchesnea,  is  cultivated  as  a  basket  and  rock  plant. 
For  a  sketch  of  the  evolution  of  Strawberries,  see  Essay 
2."),  Bailey's  "Survival  of  the  Unlike."  The  classical 
work  on  Strawberries  is  Duchesne's  "Histoire  Naturelle 
des  Fraisiers."   17C6.    See  Strawberry. 

A.  True  Strawberries,  bearing  an  edible  "berry"  (or 
ceptacle),  and  with  a  more  or  less  upright  habit: 


fls 


vhite 


B.  Lvs.  normally  overtopping  the   fls.  and   fr.:  akenes 

mostly  sunken  in  the  flesh  of  the  berry. 

Chilofinsis,  Duchesne.   Fig.  859.   Low,  but  stout  in  all 

its  parts:  lvs.  thick,  more  or  less  glossy  above,  bluish 


white  below,  blunt-toothed  :  fl. -clusters  forking  and 
long-rayed,  the  peduncle  short,  soon  lopping  on  the 
ground:  runners  mostly  appearing  after  the  fruit  is 
gone:  berry  large  and  firm,  dark -colored,  more  or  less 
musky  in  tlavor,  reinforced  by  a  very  large  calyx  or 
hull.  Pacific  coast  region  of  S.  Araer.  A  common  wild 
Strawberry  of  the  Pacific  slope  of  N.  Amer.  is  referred 
to  this  species,  but  it  is  a  question  whether  it  is  identi- 
cal with  the  S.  American  form. 

Var.  ananAssa,  Hort.  (F.  anandssa,  F.  tincta,  F. 
calycul&ta,  Duchesne.  F.  grundifldra,  Ehrh.).  Pine 
Strawberry.  Common  Garden  Strawberry.  Taller 
growing:  lvs.  larger  and  thinner,  mostly  lighter  green 
on  both  sides ;  fr.  larger,  running  into  very  many  kinds. 

Virginiana,  Duchesne  (F.  Ioii<{nsis  and  F.  lllinoin- 
sis,  Prince).  Scarlet  or  Virginian  Strawberry. 
Pigs.  860,  861,  862.  More  slender:  lvs.  thinner,  light 
green  above  and  below,  the  upper  surface  with  sunken 
veins:  fl. -clusters  small,  with  a  few  hanging  fruits  at 
the  top  of  a  rather  long  peduncle :  runners  usually  ap- 
pearing with  the  fruit:  berry 
small,  light  scarlet,  globular  or 
oblong-conical,  usually  with  a 
constriction  or  neck  underneath 
the  moderate-sized  calyx  or 
hull.  E.  North  Amer.-Vari- 
able.  The  larger  and  morehairy 
forms  have  been  separated  as 
var.  Illinohisis,  Gray,  but  it  is 
difficult  to  define  them  from  the 
type;  and  the  same  is  true  of 
the  boreal  forms,  which  have 
been  detached  as  F.  Canaden- 
sis, Michx.  A  few  early  varie- 
ties of  Strawberries,  as  Crystal 
City,  seem  to  be  wholly  or 
partly  of  F.  Virginiana  origin. 

BE.  Ja'S.  normally  shorter  than 

the     fl. -clusters :    akenes 

usually  not  sunken  in  the 

flesh  of  the  berry. 

y^sca,   Linn.   (F.   semperfld- 

renSy  Duchesne).    Alpine  and 

Perpetual  Strawberries. 

Erect  and  dark  green,  only 
sparsely  hairy,  the  lvs.  thin  and  light  green  as  com- 
pared with  the  foregoing  species,  very  sharp-toothed  : 
fl. -cluster  small,  forking,  erect  :  berry  firm,  small, 
usually  oblong-conical,  the  akenes  very  prominent ; 
hull  spreading.  Eu.  — 'The  American  representative  of 
this  species  — common  in  woods  N.  — is  thought  by  some 
to  be  a  distinct  species,  and  it  has  received  the  name 
.F.  Americana,  Britt. ;  but  it  is  doubtful  if  it  can  be 
separated.  See  Figs.  863,  864.  The  true  F.  vesca  is 
thought  to  be  sparingly  naturalized  eastward.  The 
native  plant  often  bears  white  fruit.  The  cult,  forms 
are  rarely  seen  in  this  country,  but  the  quality  is  high, 
and  they  are  deserving  of  more  attention  in  home 
grounds.  Variable  in  cult.  There  is  a  form  with  leaflets 
reduced  to  one  (F.  monophylla,  Duchesne,  B.M.  63). 
This  type  of  Strawberry  bears  more  continuously  than 
F.  Chiloensis  and  F.  Virginiana.  The  so-called  Mexi- 
can or  Everbearing  Strawberry  which  has  been  intro- 
duced at  times  is  F.  Mexicana,  Schlecht.,  which  is  an- 
other form  of  the  vescan  type.  On  the  Pacific  slope,  the 
type  possibly  may  be  represented  by  F'.  Californica , 
Cham.  &  Schlecht. 

moschita,  Duchesne  (F.  el&tior,  Ehrh.).  Hautbois. 
Taller,  usually  dioecious,  more  pubescent,  the  calyx  or 
hull  strongly  reflexed  from  the  fruit:  berry  dull  red, 
musky.    Eu.  — Cult,  forms  rarely  seen  in  Amer. 

aa.  Duchesnea.   Seceptacleless  fleshy,  tasteless:  habit 
trailing:   fls.  yellow. 

Indica,  Andr.  Neat  trailing  plant  with  small  obovate 
crenate-dentate  leaflets,  solitary  long-pedicelled  fls., 
and  calyx  bracts  toothed.  India.  Naturalized  E.  — Very 
useful  as  a  basket  trailer.  l_  ^   b_ 
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FRAME 


FRAME.  Fig.  865.  A  box  witliout  permauent  top  or 
bottom  which  i.s  designed,  when  covered  with  glass  or 
other  transparent  material,  as  a  place  in  which  to  grow 
plants.  "When  supplied  with  artificial  bottom  heat,  the 
frame  is  part  of  a  hotbed;  when  supplied  only  with  sun 


heat,  it  is  part  of  a  coldframe.  The  Frame  may  be  of 
any  size,  but  the  normal  size  is  6  x  12  ft.,  an  area  which 
accommodates  four  3x6ft.  sashes;  and  this  Cxl2  area  is 
understood  when  one  speaks  of  "a  Frame."  See  Hot- 
''<'''■  L.  H.  B. 


FKANCtSCEA.    Included  with  Br 


iifels 


FRANCO  A  (Fr.  Franco,  Valencia,  sixteenth  century). 
Sasi(raijflce(p.  Three  species  of  Chilean  perennial 
herbs,  with  turnip-like  (lyrate)  Ivs.  and  terminal,  dense 
racemes  of  white  or  pink  fis.  V)orne  in  summer.  They 
are  interesting  as  liaving  points  in  common  with  Cras- 
sulaceae,  Rosacepe,  Galax  and  even  Dionrea.  They  grow 
about  2  ft.  high,  and  in  the  North  could  perhaps  be  win- 
tered in  a  coldframe.  Scape-bearing,  glandular-pilose 
or  tomentose:  rhizome  thick,  many-headed:  Ivs.  glan- 
dular-dentate: fls.  1  in.  across,  as  many  as  36  in  racemes 
6  in.  long:  floral  parts  in  4's,  rarely  ."i's;  petals  obovate, 
clawed. 

A.    Fls.  white. 

ramdsa,  D.  Don.  Taller,  woodier  and  more 
branching  than  the  others,  and  distinguished 
by  pubescent  inflorescence.  Leaf-stalks  not 
margined:  fls.  smaller.  Hardy  at  Washington, 
D.  C,  according  to  J.  Saul,  with  spikes  2  ft. 
long  and  1  in.  thick. 

AA.    Fls.  mostly  pink. 

B.    Leafstalks  broadly  winged  at  the  base. 

sonchlfdlia,  Cav.  Lower  lobes  continuous  with 
the  broad  margin  at  the  base  of  the  leaf-stalk: 
petals  deep  rose,  dark-spotted.    B.M.  3309. 

BB.    Leaf-stalks  not  winged  at  the  base. 

appendicuiata,  Cav.     Lower  lobes   distant   from   the 

base  of  the  stalk  :  petals  pale  rose,  rarely  spotted.    B.M. 

3178  (shows  a  white  longitudinal  band  on  petals).    B.R. 

19:1645,  where  Lindley  said  (1833),  "It  thrives  better  if 
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constantly  kept  in  a  greenhouse,  especially  if  it  be 
planted  in  the  open  soil,  where  it  can  be  freely  exposed 
to  light  and  air,  without  which  the  beautiful  spots  of  its 
petals  are  scarcely  developed."  His  plate  shows  4  pretty 
red  spots  near  the  base  of  each  petal.  L.B.C.  19:1864, 
erroneously  named  F.  sonchifolia,  has  the  midveins  and 
bases  of  the  side  veins  of  the  petals  dark  red.     \^r    ^^ 

FRASEKA  (-lohn  Fraser,  English  botanist,  collected 
in  \niiiira  ITH.'.-'.li;  and  ])ul>lished  Walter's  Flora  Caro- 
ltian:il.  (jnilnniacKi .  ('i)i.rMBO.  Large,  stout  herbs, 
ill  Nortli  American,  and  all  but  one  far-western  with  a 
single  stem  from  thick,  bitter,  mostly  biennial  roots, 
opposite  or  whorled  Ivs.,  and  cymose  clusters  of  dull 
white,  yellowish  or  bluish  fls.  which  are  commonly  dark- 
spotted  ;  calyx  deeply  4-parted  ;  corolla  wheel- 
shaped,  4-parted,  persistent. 

A.    Lvs.  in  whorls  of  4-6,  not  white-margined. 

specidsa,   Dougl.   Fls.   greenish  white  or  barely 

iit^cd    bluish,    dark-dotted:    2    glands    on    each 

ruolla  lobe.  — Cult,   by  D.  M.Andrews,   Boulder, 

r.ilo. 

AA.    Lvs.  in  2's  or  S'Sjtchite-tniirgined. 
B.    Height  S-S  ft.:   fls.  whitish,  dark-dotted. 
PArryi,  Torr.   Lvs.  opposite  or  in  3's:  1  notched 
tland  on  each   corolla  lobe.  — Int.    1891  by  Orcutt,  San 
Diego. 

BB.    HeigM  S-8  in.:   fls.  bluish. 
Ciisickii,  Gray.    Lvs.  opposite:  1  gland  reaching  from 
near  the  base  to  near  the  middle  of  each  corolla  lobe.— 
Adv.  1889  by  F.  H.  Horsford,  Charlotte,  Vt.         yi; .  M. 

FRAXINELLA.    See  Dietamnus. 

FRAXINUS  (ancient  Latin  name).  Oledcei^.  Ash. 
Hardy  ornamental  trees,  with  deciduous,  opposite,  pin- 
nate, rather  large  lvs.  ami  small  fls.  in  panicles,  either 
appearing  before  the  lvs.  and  greenish,  or  in  the  subge- 
nus Ornus  after  or  with  lvs.  and  whitish  in  showy  pani- 
cles :  the  winged  fr.  is  insigniticant.  They  are  valuable 
as  street  and  park  trees,  and  grow  mostly  into  tall,  pyr- 
amidal or  broad-headed  trees,  with  rather  light  green 
foliage,  which  turns  yellow  or  dark  purple  in  fall  or  re- 
mains green,  as  in  F.  eseelsior  and  O'nius.  The  Ash  is 
seldom  severely  injured,  though  a  number  of  insects 
and  fungi  prey  on  tlie  lvs.  and  wood,  of  which  two  borers, 
and  a  fungus  attacking  the  lvs.,  are  perhaps  the  most 
obnoxious.  Most  of  the  species  are  hardy  North  except 
those  from  the  southern  states,  southern  Europe  and 
Himalayas  ;  of  the  sub-genus  Ornus,  F.  Bungeana  and 
F.  longicnspis  seem  to  be  the  hai'diest.  The  Ashes  are 
important  forest  trees,  and  the  straight-grained  and 
tough  wood  is  much  used  for  handles  of  tools,  in  the 
inauufacture  of  carriages  and  wagons,  for  the  interior 
finish  of  houses,  and  for  furniture,  for  baskets  and  also 
for  fuel.  From  F.  Ornus  manna  is  obtained  as  an  exu- 
dation of  the  trunk,  and  some  Chinese  species  yield  the 
Chinese  white  wax.  The  Ashes  grow  in  almost  any 
moderately  moist  soil,  F.  nigra  being  somewhat  more 
moisture-loving,  while  F.  oxycarpa,F.  Ornus,  F.  Sogdi- 


865  A  Frame 
It  accommodates  four  sashes. 
ana  and  F.  euspidata  grow  well  even  in  drier  situations. 
They  are  generally  readily  transplanted  and  grow  rapidly 
when  young.  Prop,  by  seeds  gathered  in  fall  and  sown 
immediately,  or  stratified  and  sown  in  spring,  covered 
about  ]   in.  high  with  good  soil ;   sometimes  remain  dor- 
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maut  until  the  secoiui  year.  The  varieties  ami  rarer 
kinds  are  budded  in  late  summer  or  grafted  in  spring 
on  the  seedlings  of  any  of  the  common  species.  About 
40  species  in  the  temperate  region  of  the  northern  hemi- 
sphere south  to  Cuba;  about  15  of  the  species  grow  in 
N.  Amer.  and  nearly  as  many  in  E.  Asia.  Trees  or 
shrubs,  with  odd-pinnate,  rarely  simple,  opposite  Ivs. 
without  stipules  :  fls.  in  panicles,  dioecious  or  polyga- 
mous, with  or  without  calyx  or  with  calyx  and  a  2-6- 
parted  corolla  with  generally  linear  segments;  stamens 
generally  2  :  ovary  2-ceIled  :  fr.  a  1-seeded,  winged 
samara. 

INDEX. 

acuminata,  7.  UtiUscifoUa,  17.  potamophila,  18. 

Americana,  7.  loiigieuspis.  3.  pubescens,  9. 

alba,  7.  Mandschuriea,  15.  pubiuervis.  5. 

Bosci.  9.  monophylla,  16.  quadrangulata.  13. 

Bungeana,  2.  nigra.  14.  rotundifolia,  1  and 

CaroUniana,  12,  Xrwir-Anglke,  7.  suppl. 

epiptera,  7.  Oreeona,  11.  rufa,  16. 

excelsior.  16.  Omus,  1.  samhucifolia,  14. 

flonbunda,  1   and  pannosa,  9.  serratifolia,  5. 

suppl.  parvifolia,  2,  17.  Sieboldiana,  4. 

juglandifolia.  7.  Pennsylvanica,  9.  simpIia'fnUa.  16. 

lanceolata,  8.  platycarpa,  12.  vtridls,  8. 
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V 

866.   Fraxinus  excelsior  (X  )4,)- 

A.    FU.  icilh  ealyx  and  corolla  perfect  or  polygamous. 

(Subgenus  Oruns.) 

B.     Winter-buds  gray. 

1.  6mus,  Linn.  (F.  floribiiiida,  Hort.,  not  Wall.). 
Small  tree,  becoming  25  ft.:  Ifts.  generally  7,  stalked, 
oblong-ovate  or  ovate,  irregularly  serrate,  rufously  pu- 
bescent on  the  midrib  beneath,  2-3!^  in.  long  :  fls. 
whitish,  fragrant,  in  dense,  terminal  panicles  3-5  in. 
long  :  fr.  erect,  narrow-oblong,  truncate  or  emarginate 
at  the  apex,  about  1  in.  long.  May,  June.  S.  Eu.,  W. 
Asia.  Gn.  48,  p.  286. -Var.  latifdlia,  Ait.  (F.  rotnndifolia, 
Hort.,  not  Lam.).  Lfts.  roundish  ovate  or  broadly 
ovate-oblong. 

2.  Bungeana,  DC.  Small  tree,  to  15  ft.,  or  shrub  : 
lfts.  generally  5,  stalked,  ovate,  obovate  or  roundish, 
obtuse  to  short-acuminate,  serrate,  glabrous,  1-lWin. 
long  ;  panicles  to  2Kj  in.  long,  many-fld.  fr.  narrow-ob- 
long, obtuse  or  emarginate.  May.  China.  G.F.  7:5.— 
Var.  parvi!61ia,  Dipp.  Lfts.  about  1  in.  long,  broadly 
rhombic  or  roundish. 


BB.    Winter-buds  brown  or  nearly  black. 

C.    Corolla  divided  to  the  base:   stamens  with  rather 

long  filaments. 

3.  longlciispis,  Sieb.  &  Zucc.  Slender  tree,  to  30  ft., 
with  rufously  pubescent  winter-buds:  lfts.  5-7,  stalked, 
oblong-lanceolate,  long-acuminate,  obtusely  serrate,  al- 
most glabrous,  2-4  in.  long  :  fls.  in  rather  slender,  nar- 
row panicles,  to  4  in.  long  ;  petals  linear,  acute  :  fr.  ob- 
lanceolate.    May.    Japan. 

4.  Sieboldid.na,  Blume.  Small  tree  :  winter-buds 
mostly  glabrous  and  often  almost  black  :  lfts.  5-7.  al- 
most sessile,  elliptic  or  oblong-lanceolate,  acuminate, 
serrate,  usually  pubescent  along  the  midrib  beneath, 
2-4  in.  long  :  panicles  like  the  former  ;  petals  linear- 
spatulate,  obtuse  :  fr.  oblanceolate.    May.   Jap.,  Corea. 

5.  pubinfirvis,  Blume.  Small  tree  :  lfts.  7-11,  ovate  or 
ovate-oblong,  acute  or  acuminate,  serrate,  pubescent  on 
the  veins  beneath,  IM^  in.  long  :  panicles  less  narrow 
than  in  the  former  :  petals  small  and  caducous.  Jap. 
—  Probably  F.  serratifolia,  Hort.,  belongs  here. 

CC.  Corolla  with  short  tube:  anthers  almost  sessile. 
G.  cuspidflta,  Torr.  Shrub  or  small  tree,  to  20  ft., 
with  dark,  reddish  brown  buds  :  Ifts.  usually  7,  slender 
stalked,  lanceolate  or  oblong-lanceolate,  acuminate, 
coarsely  serrate,  almost  glabrous,  l}.,-2  in.  long  :  fls. 
fragrant,  in  3— t-in.  long  panicles  :  fr.  spatulate-oblong. 
April.  Texas  to  Arizona  and  N.  Mex.  S.S.  6:260.- 
Handsome  flowering  tree  for  temperate  regions. 

thont  corolla,  appearing  before  the  Irs. 
B.    Fls.  dicecioits,  tvith  the  calyx  per- 
sistent on  the  fr.:  anthers  lin- 
ear or  linear-oblong  :   lfts.  gen- 
cratlif  ;'■-::  buds  brown.    {Sub- 
gniKs  Leptalix.) 
r.    Fr.  olilii  )ir,  I'hff':  or  lanceolate. 
u.    Branrltes  o ml  jntioles  glabrous. 
7.  Americana,    Linn.    {F.     JVdne- 
Anglin-,   Mill.     F.    alba.      Marsh.). 
White  Ash.   Fig.  867.    Tall  tree,  to 
120    ft.:    lfts.    generally   7,   stalked, 
ovate  to  ovate-lanceolate,   entire    or 
denticulate,  dark  green  above,  glau- 
cous beneath,  3-5  in.  long  :    fr. 
•^^^        linear-oblong,  with  terete  body, 
"      the  wing  not  decurrent,  1%  in. 
long.      From    Canada   to    Fla., 
west  to  Minnesota  and  Texas. 
SS.  6:268.    Em.  377. -Very  variable.    Var.  acuminata, 
Wesm.  {F.  acuminatn,  Lam.     F.  epiptera,  Michx.     F. 
Americana,  var.  glaucn,   Hort.).    Lfts.  dark  green  and 
shining  above,  very  glaucous  and  almost  glabrous  be- 
neath, entire.   Var.  juglandifdlia,  Rehd.  [F. 
tuglandifolia,   Lam.).      Lfts.  less    shining  ^y\ 

above,  usually  broader,  more  or  less  pubes-  '  \ 

cent  beneath,  serrate  at  least  above  the 
middle.  This  is  the  northern  form,  while 
the  former  is  more  common  in  the  southern 
states.  Var.  41bo-margind.ta,  Hort.  Lfts. 
edged  white. 

8.  lanceolAta,  Borkh.  (F.  viridis,  Michx. 
in  part.  F.  Pennsylrdnica,  var.  lanceoldfa. 
Sarg.).  Green  Ash.  Tree,  to  60  ft.:  lfts. 
5-9,  short-stalked,  ovate  to  oblong-lanceo- 
late, irregularly  serrate,  green  on  both 
sides,  almost  glabrous,  2-5  in.  long  :  fr. 
oblanceolate,  with  decurrent  wing,  hence 
body  margined,  about  IH  in.  long.  Canada 
to  Fla.,  west  to  Rocky  Mts.    S.S.  6:272. 

DD.    Branches,  petioles  and  Irs.  beneath 

pubescent,  at  least  when  young.  "or'kevo'f' 

9.  PennsylvAnica,  Marsh.  {F.  pubiscens,  Fraxinus 
Lam.).  Red  Ash.  Tree,  to  60  ft.:  lfts.  5-9,  Americana. 
stalked,  ovate  to  oblong-lanceolate,  acumi-  Nat.  size. 
nate,  crenately  serrate  or  entire,  pubescent 

beneath.  3-6  in.  long:  fr.  linear-spatulate,  about  2  in. 
long,  with  somewhat  decurrent  wing.  Canada  to  Fla,, 
west  to  Dakota  and  Mo.  S.S.  6:271.  — Var.  aucubsefdlia, 
Hort.   Lvs.  blotched  yellow,  less  pubescent.  Var.  B6sci, 
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Hort.  With  dark  green,  shining  foliage.  Var.  panndsa, 
Hort.  Similar  to  the  former,  but  Ivs.  larger  and  nar- 
rower. 

10.  veliltina,  Torr.  (F.  pistacusfdlia,Tori\).  Tree,  to 
40  ft.,  with  velvety  pubescent,  rarely  glabrous  branches: 
Ifts.  5-9,  sometimes  reduced  to  3  or  even  1,  sbort- 
stalked,  oval  to  lanceolate,  entire  or  remotely  serrate, 
yellowish  green,  firm  and  thick  at  maturity,  pubescent 
or  nearly  glabrous  beneath,  2-4  in.  long  :  fr.  spatulate, 
with  marginless  bodv.  Texas  to  Arizona  and  N.Mexico. 
S.S.  6:267. -Not  hardy  North. 

11.  Oregdna,  Nutt.  Tree,  to80  ft.:  petioles  sometimes 
glabrous  at  length  :  Ifts.  7-9,  almost  sessile  or  short- 
stalked,  oblong  or  elliptic,  acuminate,  entire  or  ob- 
scurely and  remotely  serrate,  light  green,  23^-6  in.  long, 
thick  and  firm  at  maturity  :  fr.  oblong-obovate,  with  de- 
current  wing,  about  l}4  in.  long.  Wash,  to  Calif.  S.  S. 
6:276. 

cc.    Fr.  elliptic  or  broadly  spatulate^  body  compressed 
with  the  wing  all  around. 

12.  Caroliniina,  Lara.  [F.  platycd7-pa,  Michx.). 
Water  Ash.  Tree,  to  40  ft.,  with  pubescent  or  gla- 
brous branches  :  Ifts.  5-7,  stalked,  ovate  or  oblong, 
acuminate,  serrate,  rarely  entire,  pubescent  or  gla- 
brous beneath,  2-5  in.  long:  fr.  1-2  in.  long,  with  pin- 
nately  veined  wing,  often  3-winged.  Virginia  to  Fla., 
west  to  Arkansas  and  Texas.    S.S.  6:274-75. 

BB.  Fls.  without  calyx  (only  No.  13  has  a  deciduous 
minute   calyx):   anthers  cordate,  rarely  broadly 
oblong:    Ifts.  generally  more  than  7,  nearly  gla- 
brous.    {iSnbgenus  Fraxinaster.) 
c.  Branches  4-a}igJe(l  and  usually  winged. 

13.  quadrangiil^ta,  Michx.  Blue  Ash,  Tree,  to  80. 
rarely  120  ft.:  Ifts.  7-11,  short-stalked,  ovate  to  lanceo- 
late, acuminate,  sharply  serrate,  yellowish 
green  on  both  sides,  3-5  in.  long:  fls.  per- 
fect: fr.  oblong,  emarginate,  winged  all 
around,  1-2  in.  long.  From  Michigan  to 
Arkansas  and  Tennessee.    S.S.  6:263. 

cc.  Branches  terete  or  nearly  so. 

D.  BJoom  dioecious:  rachis  at  the  base  of 

Ifts.  with  thick  rufous  totnentum. 

14.  nigra.Marsh.  { F. sambuc ifbli a, "L^iXn.). 
Black  Ash.  Fig.  868.  Tree,  to  80  ft.:  Ifts. 
9-11,  sessile,  oblong-lanceolate,  rounded  at 
the  base,  acuminate,  sharply  serrate,  green 
on  both  sides,  dark  above,  3-6  in.  long: 
anthers  broadly  oblong:  fr.  narrow-oblong, 
with  decurrent  wing.  From  Canada  to  Vir- 
ginia, west  to  Mo.    S.S.  5:264-65.    Em.  382. 

15.  Mandschilrica,  Rupr.   Tree,  to  100  ft., 
868.  Key  of    with   obtusely  quadrangular  branches   and 

Fraxinus      dark  brown  buds:  Ifts.  9-11,  almost  sessile, 

nigra.         ovate  to  oblong-lanceolate,  sharplj'  serrate, 

Nat.  size.      pubescent  or  hispid  on  the  veins  beneath, 

3-6  in.  long:  fr.  oblong-lanceolate,  1-134  in. 

long.      Manchuria,  Corea,  Saghalin,  Japan.      Valuable 

tree  of  vigorous  growth. 

DD.  Bloom  perfect  or  polygamous  :  rachis  without  con 
spicuous  rufous  tomentum. 
E.  Buds  black. 
16.  exc6l8ior,  Linn.  Fig.866.  Tall  tree, to  120  ft.:  buds 
black:  ifts.  9-13,  almost  sessile,  oblong-ovate  or  ovate- 
lanceolate,  acute  oracuminate,  serrate,  dark  green  above, 
paler  beneath.  2-5  in.  lon<<:  fr.  oblong,  often  emargi- 
nate, about  IK  in.  long.  Eu.,  W.  Asia.  Many  different 
varieties  are  cultivated,  some  of  the  most  distinct  being 
the  following:  Var.  41bo-marginata,  Hort.  Lfts.  edged 
white.  Var.  Albo-variegita,  Hort.  Lfts.  blotched  whire. 
Var.  aiirea,  Loud.  With  yellow  branches.  Var.  ailrea 
p6ndula.  Loud.  With  pendulous  yellow  branches,  but 
a  somewhat  weak  grower.  Var.  asplenifolia,  O.  Ktze. 
(var.  scolopeu'lrifolia,  Hort.).  Lfts.  very  narrow,  al- 
most linear.  Var.  crispa,  Willd.  (var.  at rovirens,  Hort., 
var.  cucullata,  Hort.),  with  very  dark  green  curled  and 
twisted  Ivs.;  of  slow  growth.  Var.  diversifblia,  Ait.  {F. 
heterophylla,  Vahl.    F.   simplicifolia    laciniata,   Hort. 


F.  rufa,  Hort.,  not  Bosc).  Lvs.  simple  or  3-parted, 
usually  incisely  dentate.  \^ar.  monophylla,  O.  Ktze.  (7*'. 
monophylla,  Desf.  F.  simplicifolia,  Willd.).  Lvs. 
simple,  ovate,  serrate,  rarely  with  1  or  2  small  lfts.  at 
the  base.  Var.  nana,  Loud.  (var.  polemoniifolia, 
var.  globosa,  Hort.).  A  compact,  slow  growing,  dwarf 
form  with  very  small  lvs.  Var.  p6ndula,  Ait.  With 
pendulous  branches.  One  of  the  best  pendulous  trees 
for  forming  arbors  and  shady  seats. 

EE.  Buds  b7-own. 

17.  parvifolia,  Lam.  (F.  lentiscifdlia,  Desf.).  Shrub 
or  small  tree,  to  15  ft.,  with  slender,  often  purplish 
branches:  lfts.  7-13,  sessile,  obovate  or  obovate-lanceo- 
late,  acute,  serrate,  1-2  in.  long:  fr.  oblong,  obtuse  or 
acute.  W.  Asia,  S.  Europe.  Var.  p6ndula,  Dipp.,  with 
pendulous  branches,  forming  a  graceful  small  weeping 
tree. 

18.  potam6phila,  Herd.  Small  tree,  to  30  ft.,  with 
rather  stout,  upright  branches  :  lfts.  7-13,  stalked, 
rhombic-ovate  or  ovate-lanceolate,  serrate,  acute  or 
acuminate,  1-2)^  in.  long  :  fr.  linear-oblong,  Turkes- 
tan, Songaria. 

F.  angustifdlia,'Va.h.].  Allied  to  F.  parvifolia.  Lfts.  oblong- 
lanceolate  or  lanceolate,  serrate,  to  8  in.  long.  S.  Eu.,  N.  Afr., 
W.  Asia.— F.  andmala,  Wats.  Small  tree,  to  20  ft.,  with  quad- 
rangular branches:  lvs.  simple  or  pinnate,  roundish  or  round- 
ish ovate.  lJ^-2  in.:  fr.  obovate.  Colo..  Utah.  S.S.  6:266.— J'. 
argentea,  Loisel.,  is  a  var.  of  F.  rotundifolia.  but  in  gardens 
often  other  Ashes,  especially  varigated  forms,  are  cult,  under 
this  name.— J'.  Berlandieriana,  DC.  Allied  to  F.  lanceolata. 
Tree,  to  70  ft.:  lfts.  3-5,  ovate  or  obovate,  serrate,  downy  along 
the  veins  beneath,  to  4  in.  long.  Texas  to  Mexico.  S.S.  6:273.— 
F.  iJi7imormna,  Beadle.  Allied  to  F.  Americana.  Tree,  tooOft.: 
branches  pubescent:  lfts.  7-9,  oblong-lanceolate,  pubescent  be- 
neath, 3-6  in.  long:  fr.  1^-2  in.  long,  emarginate,  with  elliptic. 


marginless  body.  N.  Carolina.— F.  dimorpha,  Coss.  &  Dur.  Al- 
lied to  F.  xanthosyloides.  Shrub:  lfts.  5-7,  roundish  ovate  to 
oblong,  creuately  serrate,  H"!  in.  long.  N.  Airiea.  Tender. — F. 
dipetala.  Hook.  &  Am.  Allied  to  F.  cuspidata.  Shrub  :  lfts. 
5-7,  elliptic  or  ovate,  serrate  or  entire,  %-2  in.  long:  tls.  with  2 
obovate  petals.  Calif..  Mexico.  S.S.  6:261.  Tender.— F.  fieri- 
bundrt.  Wall.  Allied  to  F.  longicuspis.  Tree,  to  40  ft.:  lfts.  5-7. 
ovate-lanceolate,  serrate,  reticidate  beneath,  2-4  in.  long:  pani- 
cles large,  to  10  iu.  long:  petals  oblong.  Himalayas.  Tender.— 
F.Qreggi,  Gr&y.    Allied  to  F.  cuspidata.    Small  tree:  lfts.  3-7, 
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oblong-ohovate,  crenately  serrate,  or  entire.  14-1  in.  long:  fr. 
linear-oblong,  emarginate.  S.S.  6:262.  ii.F.  lAol.—F.  Mariisi, 
Hook.  f.  AUieil  to  F.  Bungeana.  Shrub:  If ts.  5,  almost  sessile, 
obovate  to  ovate-lanceolate,  entire  or  serrate,  acute,  1-3  in. 
long.  China.  B.ll.  6678.—/'.  oxycdrpa,  Willd.  (¥.  oxyphylla, 
Bieb.).  AUied  to  P.  parvifolia.  Tree,  to  60  ft. :  Ifts.  5-11.  lanceo- 
late, serrate,  pubescent  along  the  midrib  beneath.  IK-^  in.  long: 
fr.  oblanceol.ate,  acute.  S.  Eu..  W.Asia. — F.  profunda.  Bush. 
Allied  to  P.  Penusylvanica.  Lfts.  7-9.  oblong-laneeoiate.  acumi- 
nate, entire.  3-6  in.  long,  tomentose  beneath:  fr.  2-2}-i  in.  long, 
with  decurrent  wing.  Ark.,Mo.—F.raibocdrpa,Rege\.  Shrub: 
lfts.  3-7,  oblong  or  oblong-obovate,  usu.ally  entire,  obtuse,  1-2  in. 
long:  fr.  strongly  falcate,  with  obovate  not  decurrent  wing. 
Turkest.an.  Biicbar.— J'.  Begell,  Dipp.  Probably  only  var.  of 
P.  potamophila,  with  darker  green,  broader  and  less  acute 
lfts.  Turkestan.— F.  rhiinehcipliiilla,  Hanoe.  Large  tree:  r. 
buds  large,  thickly  covered  with  rufous  tomentum  :  lfts. 
5,  oblong-obovate,  remotely  crenate-serr<ate,  2-4  in.  long: 
fls.  perfect,  apetalous,  with  a  calyx.  China.  G.F.  6:485.— 
F.  rotundit&Ua,  Lam.  Allied  to  P.  Oruus.  Small  tree,  to 
25  ft.:  lfts.  5-9,  roundish  or  roundish  obov.ate.  irregularly 
serrate.  S.  Europe.— J".  Sogdidna,  Bge.  Allied  to  P.  an- 
gustifolia.  Small  tree :  Ivs.  often  in  3's  and  rather 
crowded;  lfts.  3-5.  lanceolate,  serrate,  2-4  in.  long.  Turk- 
estan.—.F.  tamariscifotla,  Vahl.  Allied  to  P.  parvifolia. 
Small  tree:  lfts.  9-11.  short-stalked,  ohlong-hmceolate,  serrate. 
1-3  in.  long.  W.  Asia.— J".  Texmsis,  Sarg.  Allied  to  P.  Ameri- 
cana. Tree,  to  40  ft. :  lfts.  5,  broadly  oval  or  ovate,  rounded  or 
acute  at  the  apex,  13^-2K  in.  long.  Te.\as.  S.S.  6:270.-F.  Tftco- 
phrdsti,  Nouv.  Duh.,  is  a  var.  of  P.  Omus.  but  in  gardens  other 
forms  are  sometimes  cult,  under  this  name.— F.  Ttirkcstdnica , 
Carr.=F.  Sogdiana.— F.  xanthoxyloldes.  Wall.  Shrub  or  small 
tree,  to  25  ft.;  lfts.  5-9,  oblong,  crenulate-serrate,  1-2  in.  long. 
Himalayas.  Belongs  to  the  subgenus  Sciadanthus.  having  per- 
fect apetalous  fls.  with  calyx.  Alfred  Rehder. 

FE£i)SIA  (the  author  of  this  genu.s  never  explained 
the  name).  Jriddcere.  Preesias  (Fig.  809 )  are  amongst 
the  dozen  most  popular  bulbous  plants  for  fall  planting 
and  winter  blooming,  and  next  to  the  Chinese  narcis- 
sus, which  can  be  grown  in  pure  water,  they  flourish 
in  home  windows  with  less  care  than  most  other 
bulbs.  They  have  tubular  fls.,  white  or  pale  yellow, 
borne  in  a  pretty  fashion  that  makes  them  amongst 
the  most  highly  individualized  of  ail  garden  plants. 
The  5-7  fls.  are  upright  and  strung  along  a  jointed  axis 
which  is  suddenly  bent  back  almost  at  right  angles  to 
the  vertical  peduncle.  (This  habit  is  an  accentuation  of 
that  of  Tritonia,  from  which  Freesia  is  essentially  dis- 
tinguished by  the  2-cut  style.)  Of  the  splendid  and 
almost  numberless  bulbs  from  the  Cape  of  Good  Hope 
(including  the  iris,  amaryllis,  and  lily  families)  Free- 
sias  are,  next  to  gladiolus,  the  most  popular,  though 
not  so  variable  as  Ixias.  This  popularity  is  a  growth 
of  the  last  quarter  century  or  less,  though  Freesias  have 
been  in  cultivation  since  1816  or  earlier.  Conservative 
botanists  now  suppose  that  the  Freesias  are  all  origi- 
nally of  one  stock,  which  species  should  be  called  .P. 
refracta.  The  extremes  of  variation  iu  form  are  shown 
in  Figs.  869  and  870,  from  the  long  and  slender  tube  of 
var.  alba  to  the  short  and  broader  tube  of  var.  Lv'n-ht- 
liuii.  One  of  the  earliest  pictures  of  the  plant  is  that  iu 
the  Botanical  Register  for  1816  (Plate  135,  as  Tritonia 
refrncia),  a  part  of  which  is  reproduced  in  Fig.  870  to 
show  the  great  irregularity  of  the  corolla  lobes  at  that 
early  period,  and  the  straggling  habit  of  the  fls.,  some 
pointing  down  and  others  up.  The  colors  in  the  plate 
are  unattractive,  almost  repulsive,  being  a  sickly  green 
throughout,  with  a  strong  orange  color  on  the  tips  of  the 
3  lower  lobes.  The  garden  evolution  of  the  Freesias  has 
proceeded  along  two  lines.  The  greatest  effort  has  been 
expended  to  produce  a  pure  white  flower,  and  in  the  best 
strains  the  white  color  is  mostly  associated  with  a 
long  and  slender  tube.  The  ideal  of  a  yellow  flower  is 
less  popular,  and  is  mostly  associated  with  the  shorter 
and  broader  tube.  In  botli  cases  the  forms  with  strae- 
gling  inflorescence  and  irregular  corolla  lobes  have 
been  relentlessly  suppressed.  One  may  easily  see  how 
strongly  2-lipped  and  gaping  were  the  flowers  of  1816, 
and  how  strongly  the  tube  was  bulged  upon  one  side. 
Any  tendencies  toward  such  forms  in  modern  bulbs  are 
signs  of  degeneration  or  carelessness  somewhere.  In 
pedigree  plants  the  lobes  are  beautifully  rounded  and 
the  flowers  symmetrical.  Perhaps  the  most  charming 
picture  of  the  two  prevailing  ideals  is  Plate  .347  of  the 
Garden,  vol.  22,  1882.  One  of  the  earliest  pictures  of 
the  short-  and  broad-tubed  yellow  type  is  that  in  L.B.C. 
19:1820,  published  in   1832   as    Trifdnia  odordta.     The 
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probable  course  of  evolution  and  degeneration  in  Freesias 
is  pictured  in  Gng.  7:197  and  A. P.  14:1179.  In  the  pur- 
suit of  either  ideal,  the  yellow  spots  have  been  con- 
sidered objectionable.  The  original  stock  seems  to  have 
a  trace  of  violet  color,  which  sometimes  shows  itself  in 
varying  intensity,  sometimes  in  spots  or  lines,  some- 
times in  a  suffused  tint.  Lately  some  fine  effects  are 
said  to  have  been  secured  with  this  minor  color,  but 
it  is  doubtful  if  the  violet  hue  will  ever  produce  any- 
thing of  the  first  importance.  Less  important  pictures 
of  Freesias  are  in  Mn.  8,  p.  87.  A. G.  17:539.  Gn.  51,  p. 
304.  G.C.  III.  3:588;  19:391,392,397.  The  writer  has 
not  seen  the  older  figures  in  Jacq.  Ic.  t.241. 
Redouti5,  Lil.  t.  419  and  Gt.  808:  For  garden 
monographs,seeGng.7:196,andGn.22,  p. 94. 


The  following  points 
are  taken  with  only  tri- 
fling changes  from  I'\ 
A.  Waugh's 
Freesias  in  Gng.  7:196  : 
"As  a  florist's  flower  the 
white  Freesias  are  most 
valuable,  the  whiter  the 
better.  The  original  type 
of  Freesia  refracta  evi- 
dently had  a  strong  ten- 
dency toward  the  yellow 
color;  this  keeps  turning 
up  with  great  persistence 


I  refracta. 

1816.  with  a 
modern  flower  of 
alba  at  the  left. 


F.  refracta  i 


There  is 


always  a  certain  percent  of  yellow  mixture,  even  in  the 
finest  strains.  Sometimes  it  is  only  2-3  per  cent ;  some- 
times it  is  50  per  cent;  usually  it  runs  about  5-10  per 
cent.  The  causes  of  this  are  not  certain.  A  Californian 
makes  a  quasi  admission  of  the  allegation  that  Ameri- 
can grown  stock  shows  more  yellow  than  the  European 
grown,  and  suggests  that  the  strong  sunlight  of  his 
state  accounts  for  the  tendency  toward  yellow  fls.  Ex- 
periments by  V.  A.  Clark  show  that  the  yellow  color  is 
formed  under  the  direct  oxidizing  influence  of  sunlight. 
In  general  it  seems  that  the  greater  amount  of  yellow  is 
correlated  with  stronger  growth.  Plants  which  grow 
very  vigorously  show  darker  green  leaves  and  more  of 
the  peculiar  sulfur  color.  White  flowers  are  often,  like 
white  leaves,  a  sign  of  weakne.*is  in  the  plant.  This 
makes  it  diflicult  to  keep  a  stock  of  Freesias  vigorous 
and  at  the  same  time  selected  to  a  high  degree  of  purity 
as  regards  the  flowers." 

Freesias  are  much  forced  by  florists,  chiefly  for  cut- 
flowers  at  Christmas.  If  cut  when  only  2  fls.  are  out, 
the  rest  will  open.  They  can  be  had  in  flower  from 
Christmas  until  June  by  successional  plantings  from 
Aug.  to  Feb.  For  the  best  results  the  largest  and  high- 
est priced  bulbs  should  be  planted  as  early  as  Aug.  One 
of  thj  strong  points  of  Freesias,  however,  is  that  plant- 
ing may  be  delayed  longer  than  with  many  other  bulbs. 
Bulbs  may  be  dried  off  gradually  in  the  pots  and  kept 
dry  during  summer.  Repot;  thelarger  bulbs  will  bloom, 
but  will  not  give  so  good  results  as  medium  size  imported 
bulbs  not  previously  forced. 
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In  the  home  window  Freesias  will  flower  in  6  weeks 
after  growth  starts.  Their  fragrance  is  delightful. 
They  are  not  so  particular  as  the  other  important  bnlbs 
about  being  potted  long  before  they  are  wanted  for  forc- 
ing and  stored  in  a  cool  place,  where  the  tops  are  held 
back  while  the  roots  develop.  Be  careful  to  have  good 
drainage.  There  is  danger  of  overwatering  until  the 
plants  are  in  flower. 

The  wholesale  production  of  Freesia  bulbs  is  an  im- 
portant industry.  The  Channel  Islands  have  long  been 
known  as  one  of  the  most  favored  localities  for  growing 
Cape  Vjulbs,  Freesias  are  comparatively  little  grown  in 
Holland.  The  centers  of  the  industry  seem  to  be  shift- 
ing. The  Bermuda  Islands  now  have  a  small  share  of 
the  trade,  and  California  has  the  largest  share  of  any  of 
the  American  states  at  present. 

A.  Fls.  distinctly  ^-lipped  :   inflorescence  straggling: 
colors  dull;  spots  prominent. 

refrActa,  Klatt.  Fig.  870.  The  original  type  no  longer 
in  cultivation.  Lvs.  linear:  spathe-valves  small,  oblong- 
lanceolate,  scarious. 

AA.  Fls.  and  inflorescence  more  nearly  regular:  colors 

purer;  spots  fiot  prominent. 
B.  Tube  typically  long  J  slender  and  gradually  narrowed. 

Var.  dlba.  Fig.  870.  Lvs.  and  spathe-valves  as  in 
var.  odorata. 

BB.   Tube  typically  short,  broad,  suddenly  constricted. 

c.   Color  pale  yellow. 

Var.  Leichtlinii.  Fig.  869,  There  is  a  subvariety 
major  int.  by  Sutton. 

cc.   Color  bright  yellow. 

Var.  odor&ta.    Lvs.  broader  and  less  rigid  than  in  the 

type:   spathe-valves  broader  and  more  obtuse.    Subva- 

rieties  with  various  colors  are  Idcfea,  lilaclna,  formdsa 

and  Klattedna. 

ecc.   Color  onmge. 
Var.  ailTea.    Odorless,  later  than  the  rest  and   more 
uncertain. 

Other  kinds  of  less  importance  are  crispa,  tricolor^  xantho- 
spica,  pjirpjirascens  and  xanthospila.  These  names  do  not 
appear  in  American  catalogues.  Bella  is  a  variety  highly 
praised  by  some.  s^    j^j 

FEEMONTIA  {after  John  Charles  Fremont,  dis- 
tinguished western  explorer,  who  discovered  it  in  1846). 
Syn.  Fremontodhidron.  StercuUdcecp.  Beautiful  free- 
flowering  shrub,  with  alternate,  rather  small,  palmately- 
lobed  lvs.  and  large  yellow  fls.  appearing  in  great  pro- 
fusion in  June.  It  is  not  hardy  North,  and  in  cool  re- 
gions it  should  have  a  sunny  and  sheltered  position, 
preferably  against  a  wall  of  southern  aspect ;  it  pre- 
fers well-drained,  rather  dry  soil,  and  dislikes,  espe- 
cially during  the  winter,  an  excess  of  moisture.  Prop,  by 
seeds  or  by  greenwood  cuttings  under  glass  in  summer. 
One  species  in  California,  allied  to  the  Mexican  Chei- 
ranthodendron  :  shrub  or  small  tree,  with  stellate  pu- 
bescence :  lvs.  alternate,  slender-petioled  :  fls.  solitary 
on  short,  lateral  branchlets,  apetalous  ;  calyx  large, 
deeply  5-parted,  with  3  small  bracts  at  the  base  ;  sta- 
mens 5-connate  toward  the  base  into  a  tube  :  fr.  a  5- 
celled,  dehiscent  capsule  with  many  seeds. 

Calif6rnica,  Torr.  To  20  ft.:  lvs.  generally  roundish 
ovate,  cordate  or  rounded  at  the  base,  obtuse,  3-  to  5- 
lobed  or  almost  entire,  whitish  or  ferrugineous  pubes- 
cent beneath,  %-l)^  in.  long:  calyx  1^-3  in.  across, 
deep  yellow,  with  stellate  hairs  outside,  villous  at  the 
base  within  ;  lobes  orbicular :  capsule  denselv  beset 
with  hispid  hairs,  1  in.  long.  S.S.  1:23.  B.M.  5591.  Gn. 
3.  p.  55:  29:525and33.p.  566.  F.S.  22:2349.  R.H.  1867:90. 
I.H.  13:496.   B.H.  17:13.  Alfred  Rehder. 

FRINGE  TREE.     Chionanthus   Virginica. 

FRITILLARIA  (Latin  fritillns,  commonly  understood 
to  be  a  checker-board,  but  may  have  meant  dice-box}. 
Lilidcece.    This  genus  includes  the  Crown  Imperial  and 


the  Fritillaries,  hardy,  bulbous  plants,  mostly  low- 
growing  and  spring-blooming,  with  drooping  or  nod- 
ding fls.  which  are  often  checkered  or  tessellated  with 
dark  purple  and  green,  but  some  also  have  brighter  colors. 
They  resemble  lilies  in  having  drooping  or  nodding  fls., 
but  their  anthers  are  fixed  at  the  base,  while  those  of  the 
lilies  are  fastened  on  the  back  but  are  free  to  swing 
about.  Lilies,  too,  have  funnel-shaped  fls.,  while  Fritil- 
laries and  tulips  have  bell-shaped  fls.,  and  tulip  fls.  are 
erect.  Nearly  all  the  Old  World  Fritillaries  resemble 
tulips  in  having  coated  bulbs,  while  all  the  American 
Fritillaries  resemble  lilies  in  having  scaly  bulbs.  It  is 
a  curious  fact  that  the  Cape  of  Good  Hope,  which  has 
supplied  the  world  with  so  many  excellent  bulbous 
plants,  has  no  lilies,  tulips  or  Fritillaries. 

By  far  the  most  popular  kinds  are  the  Checkered  Lily 


871.  Common  Snake's-head  or  Checkered  Lily. 
(Fritillaria  Meleaeris.) 

Faithfully  redrawn  from  Besler's  Hortus  Eystettensis, 
published  in  1613.     (Incorrect  a^  to  stamens  and  pistil.) 

and  Crown  Imperial,  Figs.  871, 874.  These  are  the  hardi- 
est, the  easiest  to  cultivate  and  the  most  variable.  The 
Crown  Imperial  is  one  of  the  most  characteristic  plants 
of  old-fashioned  gardens,  but  it  has  been  banished  from 
many  modern  gardens  because  of  its  strong  foetid 
odor".  It  is  the  most  robust  of  all  the  species,  and  until 
1897  was  supposed  to  be  the  only  one  with  its  fls.  in 
umbels,  all  the  others  being  solitary  or  in  racemes.  It 
is  a  truly  imperial  plant,  and  rejoices  the  children  early 
in  every  spring  by  its  marvelous  pearly  drops  of  nec- 
tar, which  seem  never  to  fall.  F.  Meleagris,  the  most 
popular  of  the  purple  kinds,  is  the  common  Snake's 
Head  or  Checkered  Lily,  so  called  from  the  tessellation 
of  purple  and  green,  which  is  prettiest  when  as  sharply 
and  regularly  defined  as  possible.  This  plant  grows 
wild  in  moist  English  meadows,  and  can  be  naturalized 
in  htrge  quantities  in  such  situations.  It  is  the  only 
kind  that  can  be  used  for  all  the  purposes  mentioned 
below  and  for  cut-fls.  Other  ancient  inhabitants  of  Eu- 
ropean gardens  are  F.  latifoJia,  lutea  and  Persica,  for 
the  last  of  which  we  are  indebted  to  "Mr.  Nicholas  Lete, 
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a  lover  of  all  fair  flowers,"  by  whose  "procurement," 
Parkinson  says,  it  was  secured  through  Turkey.  All 
the  remaining  kinds  are  rarer. 

As  a  rule,  the  kinds  that  are  chiefly  purple  or  green, 
or  mixtures  of  both  colors,  are  dull,  unattractive  and  cu- 
rious compared  with  the  few  kinds  that  have  brilliant 
vellow  or  red.  Of  the  duller  and  purple  kinds,  2  of  the 
choicest,  next  to  F.  Meleagris,  are  F.  tiiUpifoUa  (which 
is  flamed  like  a  tulip  and  never  checkered)  and  F. 
Camtschatcensis,  great  masses  of  which  in  Alaska  make 
one  of  the  "  summer  sights  "  remembered  by  the  tourists. 
The  white  in  Fritillaries  is  perhaps  always  more  or  less 
gi-eenisb,  and  the  white  color  in  F.  Meleagris  is  as  good 
as  in  any  species.  By  far  the  most  brilliant  of  the 
genus  is  F.  reciirva.  which  is  also  the  most  difficult 
of  culture.  Next  in  brilliancy  come  F.  hiten,  aiirea, 
Moggridqei  and  piidica,  all  highly  individual  and  all 
yellow,  some  checkered,  others  not. 

The  culture  of  Fritillaries  is  rather  complicated,  2 
kinds  capable  of  being  naturalized,  some  cult,  in  bor- 
ders, some  in  rockeries  and  others  in  pots.  The 
Crown  Imperial,  being  exceptionally  vigorous,  requires 
the  deepest  planting,  richest  soil  and  most  room.  The 
earth  should  be  trenched.  Well  rotted  manure  may  be 
worked  into  the  soil  (i  in.  below  the  bulbs  and  the  bulbs 
set  on  a  level  6  in.  from  the  surface  of  the  ground.  This 
species  has  the  largest  fls.  in  the  genus.  If  possible  it 
should  be  shaded  from  the  midday  sun,  as  southern  ex- 
posures are  said  to  make  the  fls.  smaller  and  shorter 
lived. 

In  border  cultivation  the  essential  peculiarities  are  a 
sheltered,  shady  site,  early  fall-planting,  division  every 
2  or  ,3  years,  and  as  a  rule  a  warm,  deep,  sandy  loam, 
which  is  not  too  cold  or  too  retentive  of  moisture. 
Bulbs  of  the  taller  kinds  may  be  planted  3^  in.  deep; 
bulbs  of  the  dwarf  kinds  may  be  set  at  half  that  depth. 
As  all  Fritillaries  increase  rapidly  by  offsets,  it  is  desir- 
able to  lift  and  divide  the  plants  at  least  every  3  years, 
or  the  small  bulbs  will  rob  the  big  ones.  For  the  same 
reason  Fritillaries  are  rarely  prop,  by  seeds. 

The  dwarf  and  rare  sorts  require  more  care  and  de- 
serve some  leaf-mold  in  their  soil.  "E.  J.,"  in  Gn.  52, 
pp.  242-244,  says  that  such  plants  require  an  evergreen 
carpet  through  which  they  may  spring,  and  recommends 
Sedum  Elspmiirinii  or  its  var.  glauvuyn  as  the  most  per- 
fect carpet  possible,  taking  the  least  from  the  soil  and 
giving  the  least  possible  resistance  to  the  plants  below. 
"Such  carpets  must  of  necessity  be  plants  of  verydwarf, 
creeping  growth,  such  as  some  of  the  smaller,  mossy 
saxifrages  or  aul)rietias,  that  do  not  mind  frequent  dis- 
turbance and  are  easily  replaced."  For  the  principles  cf 
culture  in  rockeries  and  pots,  see  Alpine  Gardens  and 
Bulbs. 

Our  native  Fritillaries,  which  include  the  bright-fld. 
recurva  and  pitdiea,  are  confined  to  the  Pacific  coast. 
Of  these  Carl  Purdy  makes  2  cultural  groups,  based  on 
the  character  of  bulb,  the  kind  of  soil  and  the  condi- 
tions of  shade.  The  first  group  contains  F.  hiflora,  liUtt- 
cea  and  plnriflorn :  the  second  F,  atropitrpurea,  roc- 
cinea^  lanceolata ,  parri flora ,  pudica  and  recurva.  The 
former  grow  in  open  fields  in  heavy  clay  soils;  the  lat- 
ter in  shady  woo  Is,  in  well  drained  soils,  but  F.  pudica 
does  not  need  as  much  shade  as  the  others  of  its  group, 
and  must  have  sandy  loam  and  slight  shelter.  It  is  a 
native  of  the  sandy  sage  brush  region,  east  of  the  Sierra 
Nevada  and  Cascade  Mts.  The  bulbs  of  the  first  group 
are  composed  of  thick,  heavy  scales  attached  to  a  thin, 
rhizomatous  base;  in  the  second  group  the  bulbs  are  of 
one  piece,  and  low-conical  in  form,  their  sides  thickly 
covered  with  small,  round,  white  rice-like  offsets.  For 
the  first  group  Purdy  recommends  a  rich  loam,  and  a 
slight  shade  to  draw  out  the  stems  and  prolong  the 
bloom;  for  the  second  group  a  light,  loose  soil,  rich  in 
mold,  a  sheltered  place  and  considerable  shade.  At 
the  best  these  are  not  profuse  in  their  bloom.  E.  .J.  ad- 
vises that  the  bulbs  of  F.  recurva  should  be  planted 
with  the  least  possible  delay. 

The  key  to  the  various  subgenera  given  below  is  es- 
sentially Baker's  in  his  monograph  in  Ijatin  in  Jour. 
Linn.  Soc.  I4:2'il  (1S7."));  it  rarely  happens  that  the 
botanical  and  horticultural  interests  agree  in  using 
such  simple  and  obvious  characters  as  those  of  the  bulb 
and  style.    The  nectaries  or  glands  are  less  useful  and 


PRITILLARIA 

reliable,  but  they  help  to  give  a  sense 
groups  in  this  large  genus. 

A.  Bulbs  tnnicated  {i.e., coated}. 
B.  Style  S-cut. 

D.  Glands    distinct    and 

prominent,  equal.  Species 

E.  Glands  long I. 

EE.  Glands  wide 2-14. 

DD.  Glands     obscure,     equal, 

long 

BB.   Style  undivided. 

c.  Glands  equal,  obscure 15-17. 

cc.  Glands  unequal, prominent 

1).   Glands  long 18. 

DD.  Glands  short 

AA.  Bulbs  sealy. 

B.  Style  undivided 19  -'' ' 

BB.  Style  S-cut. 

c.  Capsules  acutely  angled. 
D.  Fls.     solitary    or     race- 
mose  22-25. 

DD.  Fls.  in  umbels 26. 

cc.   Capsule  obtusely  angled  ..27-30. 
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Subgenera 
ecfritillaria 
monocodon 

notholikion 

asiblikion 

korolkowia 
Rhinopetalum 


goniocarpa 
Petilium 

LiLIORHIZA 


Armena,  16. 
atropurpiu-ea,  24. 
aurea,  9. 
biHora,  29. 
Camschatcensis,  30. 


Imperialis,  26. 
Kamschatcensis ,  30. 
laneeohtta,  22. 
latifolia.  7. 


lutea,  8. 
Meleagris,  1. 
meleagroides,  11. 
minor,  11. 
Moggridgei.  3. 
Oranensis.  13. 
pallidiflora,  10, 
parvirtora,  23. 
Persica,  19, 
pluriflora,  31,  27. 


Raddeana,  26. 
Ruthenica.  6, 
Sewerzowi,  18. 
Thunhergi.  4. 
tubiBformis,  3. 
tuUpifolia,  15- 
vertieillata,  4. 
Walujewi,  5. 
WhittaUi,  2. 


1.  Meleagris,   Linn.      Pigs.   871-873.     Distinguished 
from  No.  2  by  the  glands   5-6  lines  long  and  stigmas 
half  as   long  as  the   style.     Typically  1-fld.     England 
anil    Norway,  through   central   Eu.  to   Caucasus.      Gn. 
32:626;  47,  p.  330;  52,  p.  243. -In  the  Eng- 
lish meadows  whitish  and  purplish  forms 
are  found  which  are  more  or  less  check- 
ered.    The    Dutch   bulb-growers   keep  at 
least  10  kinds  distinct.    The   extremes  of 
color-range  are  (1)  a  greenish   white,  (2) 
a  sufficient  degree  of  purple  to  make  the 
checkering  as  distinct  as  possible,  and  (3) 
an  approach  to  yellow.    Some  kinds  bear 
2-3  fls. ;  some  are  double ;  some  fls.  spread 
so  widely  as  to  be  almost  funnel-shaped. 
Var.  cont6rta,  an  old  monstrosity,  instead 
of   segments    free   all  the 
way,     and     a    shouldered 
base,  has  the  lower  third 
of  the  perianth  united  into 
a  funnel-shaped  tube.  The 
yellow  of  some  fls.  is  con- 
har-    jpctured  to   be  the  result 
this    of  a  cross   with   F.  lutea 


872.    Stamens 

and  pistil  of 

Fritillaria 

Meleaeris. 

Prom  Flora 
Danica.  show 
ing  the  3-eut 
stigma,  anim 
portant 
acter   ii 


genus. 


873.  Strange 
form  of  doub- 
ling in  the 
Checkered 

Lily. 
Pictured  as 
early  as  1613. 


made     before     Gerarde's 

time,  say  1B30.  In  Eng- 
land the  species  flowers  toward  the  end  of 
April.    It  is  the  best"all-round  "species. 

2.  Whlttallli,  Baker.  Height  1  ft.: 
stem  1-tld.:  Ivs.  linear,  glaucous:  fls. 
checkered  green  and  brown.  Mt.  Tau- 
rus.   Int.  1893. 

3.  tubaei6rmi3,  Gren.  &  Godr.  (F.  delpliininsis , 
Gren. ) .  Distinguished  by  the  glands  3-4  lines  long  and 
very  short  stigmas.  Alps.  Baker  gives  the  same  color 
range  as  for  F.  Meleagris,  but  "D.K.,"  in  Gn.  32,  p.  537, 
regards  as  the  typical  color  a  purplish  brown,  faintly 
marked  with  yellow,  belonging  to  a  plant  that  fls.  in 
July.  However,  the  most  desirable  form  is  var.  M6g- 
gridgei,  Boiss.  (F.  Mdggridgei,  Hort.),  with  its  bright 
yellow,  checkered  inside  with  bright  red  or  reddish 
brown.  This  is  a  dwarfer  form  from  the  maritime  Alps 
with  wider  Ivs.  (6-9  lines),  longer  stigmatic  cusps,  ap. 
projichine  F.  lutea,  and  essentially  yellow-fld.  G.C.  II. 
13:532.  Gn.  18:244.  P.M.  1880:405. -It  blooms  in  mid. 
April.    Var.  Buraflti,  Planchon,  bright  plum,  checkered 
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greenish  yellow  ;  has  a  liroadly  hell-shaped,  smaller  fl., 
which  is  even  earlier  and  has  smaller  glands. 

4.  verticiliata,  Wind.  (F.leurdvtha.  Fisch.).  This  and 
No.  5  are  distinguished  from  Nos  G-10  by  the  greater 
height  of  the  former  and  their  Ivs.  curled  at  the  tips 
into  tendrils.  Height  Po  ft.:  stems  often  1-,  sometimes 
2-5-fld.:  fls.  white  or  vi'llow,  never  checkered  or  spotted. 


Imperial — Fritillaria  Imperialis. 


Altai  Mts.  B.M.  3083.  — In  the  type  the  Ivs.  are  numer- 
ous, 20-40  ;  anthers  barely  half  as  long  as  the  filaments: 
style  no  longer  than  the  ovary,  but  in  var.  Thiliibergii 
{F.  Thttnbergii,  Miq.)  the  upper  Ivs.  are  often  sparse  : 
anthers  as  long  as  the  filaments  ;  style  1^-2  times  as 
long  as  the  ovary.  G.C.  II.  13:532.  It  is  doubtful  if  the 
yellow-fld.  form  is  cull. 

5.  Walujfewi,  Regel.  Probably  belongs  here,  as  its  Ivs. 
have  tendrils.  It  is  the  only  kind  that  is  silver-white 
outside  and  crimson-brown  spotted  white  or  yellow  in- 
side.   Turkestan.    Gn.  52.113/. 

6.  Buth§nica,Wickst.  Height  1-2  ft. :  stem  1-3-fld.:  Ivs. 
6-20:   fls.  livid  purple,  obscurely  checkered.  Caucasus. 


7-9.  latifblia,  Wilki.,  and  its  allies  F.  litea,  Miller, 
and  F.  aurea,  Schott.  These  three  names  may  be  taken 
as  representing  the  3  well-marked  types  of  color:  F.  hiti- 
foUa  representing  the  extreme  of  dark  purple  and  green 
without  yellow;  F. aurea,  at  the  other  extreme,  being 
essentially  yellow,  tlie  checker  marks  smaller  and  more 
sharply  defined,  and  the  colors  of  the  brightest  ;  F, 
Iniva  an  intermediate  form,  essentially  yellow,  but 
greenish,  and  with  the  purple  checker-marks  duller  in 
color  and  not  so  sharply  defined  and  regular.  In  this 
sense  the  pictures  mav  be  referred  to  the  tvpes  as  fol- 
lows :  B.M.  8.=>3  and  1207  to  F.  lutiMia  :  B.M.  l.-iSS  to 
F.  liifi-a;  B.M.  7374.  R.H.  1878,  p.  287,  Gn.  42:867,  J. H. 
III.  28:357,  and  probably  Gt.  840,  Fig.  1  (not  seen  by  the 
author)  to  F.  anrea,  F.  latifolia  represents  the  extreme 
width  of  Ivs.,  and  F,  aurea  is  said  to  differ  in  having 
the  lower  Ivs.  often  whorled.  All  these  grow  Jo-l  ft. 
high.  One  of  the  most  anciently  cultivated  of  allFritil- 
laries  is  F.  Uitea,  which  is  found  promiscuously 
mingled  with  the  wider-leaved  form,  both  wild  and  cult. 
At  present  the  most  popular  of  the  three  is  probably 
^  I,  which  began  a  new  era  of  prosperity  about 

1894  with  its  reintroduction  by  Leichtlin.     All  flourish 
in  the  Caucasus  region.     The  Dutch  bulb-growers  ad- 
vertise 10  varieties  of  F.  latifolia, 

10.  pallidifldra,  Schrenk.  Allied  to  1  and 
12,  but  with  more  numerous,  broader  Ivs., 
and  larger  fls.  Height  6-15  in.:  Ivs.  8-25: 
fls.  1-6.  Siberia.  B.M.  6725  (green,  with  a 
few  dark  purple  spots).  Gt.  1857:209.  R.H. 
1880,  p.  215.  G.C.  II.  19:573. -"Pale yellow." 
r.ui  TuherijDi. 

11.  melea^oldes,  Patrim.  (F.  minor, 
Li-'deb.).  Height  1-2  ft.:  stem  very  slender, 
mostly  1-fld. :  Ivs.  3-6,  narrowly  linear;  fls. 
dark  purple,  spotted  green;  anthers  a  third 
the  length  of  the  filaments.  W.  Siberia. 
B.M.  3280. 

12.  PyrenUca,  Linn.  Height  1-lK  ft., 
mostly  1-fld.:  Ivs.  6-10,  linear,  glaucous:  fls. 
dark  purple,  spotted  green  ;  anthers  two- 
fifths  the  length  of  the  filaments.  Pyrenees. 
B.M.  664,  not  952  or  1216. 

13.  Oran§usis,  Baker.  Height  1-lK  ft.: 
lower  Ivs.  lanceolate:  upper  Ivs.  linear:  fls. 
dark  purple,  obscurely  checkered  green. 
Jit.  Oran.    G.C.  II.  13:341. 

14.  filwesii,  Boiss.  Lvs.  .5-6:  fls.  green, 
flushed  purple  on  back  and  tips,  not  check- 
ered. Lycia.  B.M.  6321,  erroneously,  as  F. 
acmnpeiala, 

15.  tulipifdlia,  Bieb.  One  of  the  choicest 
and  daintiest  kinds.  Very  distinct.  Foliage 
glaucous  blue:  fls.  resembling  a  tulip  in 
shape,  and  with  a  chalky  look  outside. 
Height 2-8  in.:  stem  1-fld.:  Ivs.  3-4,  elliptic, 
concave,  nerveless,  13^-2Hin.  long:  fls. 
solitary,  inside  rusty  brown-purple,  not 
checkered,  outside  dark  glaucous  bine, 
streaked  with  the  same  purple.  Caucasus. 
B.M.  5909. 

16.  Arm^na,  Boiss.  Height  6-12  in.:  stem 
1-fld.:  Ivs.  4-5,  lower  lanceolate,  upper  lin- 
ear: fls.  between  funnel-  and  bell-shaped, 
dark  purple,  not  checkered.  Armenia.  B.M. 
6365.  J. H.  111.35:83.  Var.  Jusco-liltea,  Hort., 
tawny  yellow. 

17.  pudica,  Spreng.  Lvs.3-6,  loweronesstrap-shaped, 
often  opposite  (while  in  F.  tulipifolia  and  Armena  they 
are  alternate),  upper  ones  linear:  fls.  pale  or  dark  yel- 
low, rarely  purple,  never  checkered.  N.  W.  Amer.  Gn. 
13:133.  R.H.  1895,  p.  229.  G.C.  HI.  19:403.  J.H.  III. 
32:295.  Mn.  4:49. -The  stamens  (as  in  Nos.  14  and  15) 
are  nearly  as  long  as  the  perianth.  "Deep  orange  yel- 
low, fragrant."    Van  Tubergen. 

18.  Sewirzowi,  Regel.  Height  1-15^  ft.:  lowest  lvs. 
lorate-lanceolate,  1  in.  wide,  often  opposite,  upper  lvs. 
lanceolate,  6-7-uerved,  3-4  in.  long:  pedicels  3-6  lines 
long:  fls.  6-10,  green,  not  checkered,  but  with  a  few 
purple  spots  outside;  filaments  purple;  anthers  green. 
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Turkestan.    Gt.  760.    B.M.  6371.   J.H.  III.  30:319.    G.C. 
III.  1:457% 

19.  Persica,  Linn.  Robust,  2-3  ft.  high  :  Ivs.  40-60, 
glaucous,  liuear,  4-6  in.  lonff,  6-9  lines  wide  :  raceme 
10-50-fld. :  Hs.  small,  bell-shaped,  slisjhtly  odorous,  lilac- 
purple,  sometimes  chalky  outside  and  lined  with  purple 
but  never  checkered;  stamens  a  tritle  shorter  than  the 
perianth.  Orient.  Fls.  end  of  April  or  beginning  of 
May.  B.M.  1537.  Var.  minor,  Sims,  B.M.  962  (exclud- 
ing synonymy),  has  smaller  fls.  and  anthers  barely  ex- 
serted. 

20.  Liban6tica,  Baker.  Closely  resembling  No.  19,  but 
with  6-30  strongly  odorous  fls.,  pale  lilac,  with  darker 
vertical  veins;  stamens  a  third  shorter  than  the  peri- 
anth ;  anthers  purplish.  Palestine,  rocky  and  shady 
parts  of  Mt.  Lebanon. 

21.  plurifldra,  Torr.  Height  1-VA  ft.:  Ivs.  8-12,  low- 
est often  opposite,  oblanceolate,  the  rest  narrower: 
raceme  4-12-fld. :  fls.  rosy  purple,  not  checkered.  Calif. 
G.C.  HI.  21:23  (a  central  band  of  purple  down  each 
segment).  — "Pale  reddish  purple."    Van  Tubergen. 

22.  lanceol&ta,  Pursh.  This  and  Nos.  23-25  are  na- 
tives of  W.  N.  Amer.,  and  grow  1-lK  ft.  high.  Stem 
1-3-fld.:  Ivs.  4-10,  lanceolate,  whorled:  fls.  pale  purple, 
mostly  distinctly  checkered  Var.  gr&cilis,  Hort. ,  dark 
purple. 

23.  parvifldra,  Torr.  Stem  5-20-fld. :  Ivs.  about  9, 
linear:   tls.  purple,  suffused  green,  not  checkered. 

24.  atropurpiirea,  Nutt.  Stem  1-6-fld.:  Ivs.  12-20:  fls. 
dark  purple  obscurely  checkered  with  green.  Recent. 
—  Said  to  rival  F.  i-ecurva. 

25.  coccinea,  Greene.  Stem  1-l-fld. :  Ivs.  4-12  in  2  or 
3  whorls  at  middle  of  stem  :  fls.  yellow  and  scarlet, 
checkered. 

26.  Imperiilis,  Linn.  (ImperiiiUs  coronAta,  Dum. 
Cour. ).  Crown  Imperial.  Pig.  874.  Height  2-3  ft. :  Ivs. 
numerous,  crowded,  ascending,  %-l  in.  wide,  highest 
often  in  whorls  of  8-10:  fls.  end  of  March.  B.M.  194 
and  1215.  Gn.  46,  p.  101  and  52,  p.  243.  A.G.  13:488. 
R.  B.20:196.  —There  are  single  and  double  forms  in  yellow 
and  red.  and  kinds  with  foliage  striped  white,  and  with 
gold.  The  Dutch  growers  also  advertise  Aurora,  Maxi- 
mus,and  William  Rex,  red;  Sulphureus,  sulfur  yellow; 
and  Crown  upon  Crown.  American  dealers  add  Couronne 
Orange  and  Red  Slagzwaard.  Var.  longip^tala,  Hort. 
Gn.  56:1247.  For  more  than  a  century  F.  Imperialis  has 
been  the  only  species  in  cult,  with  fls.  in  umbels,  but 
Max  Leichtlin  writes  to  G.P.  7:177  (1897),  that  F.  Bad- 
dedna  belongs  to  the  same  group,  blooms  earlier,  and 
has  straw-colored  Hs.  of  a  different  form  from  F.  Im- 
perialism and  adds:  "This  is  likely  to  cause  a  revolution 
in  the  Imperialis  strain  when  once  it  has  been  carefully 
hybridized." 

27.  reciirva,  Benth.  This  has  stamens  only  a  little 
shorter  than  the  i>erianth,  while  in  the  next  3  species 
they  are  only  half  the  length  of  the  perianth.  Utterly 
distinct  from  all  other  Fritillaries  by  the  color  of  the 
fls.,  which  are  bright  red  outside  without  a  trace  of  pur- 
ple, and  brilliant  yellow  inside,  spotted  with  red. 
Height  6-24  in.:  stem  2-8-fld.,  purple,  mottled  green: 
Ivs.  fi-12,  lower  ones  in  whorls  of  3-4,  linear,  ascending: 
fls.  narrow,  bell-shaped.  Calif.  B.M.  6264.  Gn.  18:257. 
Var.  pluriJlbra,  Hort.,  is  perhaps  the  best  strain. 

28.  liliicea,  Lindl.  Height  6-12  in.:  stem  1-6-fld.: 
Ivs.  9-15:  fls.  between  funnel-  and  bell-shaped,  whitish, 
veined  green,  not  checkered.    Gt.  1871:715. 

29.  bifl6ra,  Lindl.  Height  6-9  in. :  stem  1-2-fld. :  Ivs. 
4-8:  fls.  same  shape  as  in  F.  liliacea,  pale  purple,  suf- 
fused green,  scarcely  checkered. 

30.  CamtschatcSnsis,  Ker-Gawl.  Mostly  written  A"om<- 
schatceiisix  and  variously  misspelled.  {Lilitdn  Camt- 
schatceiixc.  \Ann.).  Br.ACK  Lilt.  Height6-18  in. :  stem 
1-3-fld. :  Ivs.  10-15,  dark  purple.  Siberia,  Alaska  to 
Calif.    Gn.  25:432;  52,  p.  242.    P.S.  12:1232. 

F.  oitrina  is  cult.,  but  little  known.    SeeGn.  52,  p.  243. 

W.  M. 

FR(ELtCHI4  (J.  A.  Pro^lich,  physician  of  Ellwangen, 
monographed  Gentiana,  1796,  died  1841).  Amaranti)- 
cetf .    Eight  species  of  woolly  or  hairy  North  American 


annuals,  found  chiefly  in  West  Indies,  Mex.  and  Brazil. 
Lvs.  opposite:  spikes  opposite,  terminal:  fls.  perfect, 
3-bracted  ;  calyx  tubular,  5-cleft,  hardened  and  spiny 
crested  in  fr.  F.  Floridana,  Moq.,  has  been  advertised 
for  sale  only  rarely  in  America.  It  is  cult,  abroad. 
Height  1-3  ft.:  Ivs.  liuear  to  oblong:  spikes  2  in. 
long  or  more:  fls.  white  and  woolly,  set  off  by  small 
blackish  bracts.  July-Sep.  B.M.  2603,  as  Oplolheea 
Floridana.  ^^  jj_ 


FKOG-BITinAii 

haris  Morsi,s-ra,, 


ca  is  Limnobium  ;  abroad  Hydro- 


FROSI.  The  hoar  Prost which  injures  plants  is  frozen 
dew.  An  object  cools  at  nightfall  and  the  moisture 
of  the  air  condenses  upon  it,  forming  dew.  If  the  tem- 
perature then  falls  below  the  freezing  point.  Frost  re- 
sults. Frost  is  a  local  phenomenon.  It  ordinarily  occurs 
in  the  lower  places  where  the  cold  air  settles ;  also  when 
the  sky  is  clear,  since  radiation  of  the  earth's  heat  is 
then  more  rapid.  It  occurs  in  still  nights  when  currents 
of  air  of  varying  temperatures  are  not  set  in  motion. 
Frosts  must  be  distinguished  from  freezes.  The  latter 
are  wide-area  disturbances.  They  are  associated  with 
storm  centers.  They  often  occur  over  a  wide  range. 
They  frequently  accompany  high  winds.  Frosts  can  often 
be  prevented,  but  freezes  are  usually  beyond  the  con- 
trol of  man. 

Frost  is  prevented  when  the  temperature  is  not  allowed 
to  fall  below  the  freezing  point.  The  temperature  is 
usually  controlled  by  indirect  means.  The  greatest  im- 
munity is  to  be  expected  when  an  artificial  cloud  can  be 
spread  over  the  area.  This  cloud  prevents  the  radiation 
of  the  earth's  heat,  and  thereby  prevents  the  rapid  fall 
of  temperature.  The  basis  of  this  artificial  cloud  is  usu- 
ally smoke,  but  if  the  smoke  carries  with  it  a  large 
amount  of  vapor  of  water,  it  will  afford  a  more  complete 
protection.  The  best  material  for  nuiking  the  smoke- 
cloud  is  something  which  will  burn  with  a  slow,  smoul- 
dering fire  and  afford  quantities  of  smoke.  Materials 
which  burn  quickly  not  only  afford  little  smoke,  but  they 
are  likely  to  cause  upward  currents  of  air  which  may 
be  injurious.  The  actual  heat  of  the  fire  counts  for 
nothing  except  in  the  immediate  vicinity.  Compounds 
which  contain  much  tar  are  usually  efficient.  Of  home 
resources,  damp  straw  or  hay,  loose  manure,  prunings  of 
trees,  and  other  litter  are  among  the  best.  It  is  essen- 
tial that  the  piles  be  comparatively  small  and  rather 
numerous.  On  level  lands  it  is  best  to  have  these  piles 
on  all  four  sides  of  the  area  at  a  distance  apart  of  not 
more  than  10  to  30  feet.  On  somewhat  steep  slopes  the 
piles  may  be  placed  on  the  upper  side,  since  there  usu- 
ally is  a  slow  current  of  air  moving  down  the  hillside 
which  will  carry  the  smoke  over  the  plantation.  The 
piles  should  be  as  wet  as  possible  and  yet  burn.  Usually 
Frost  occurs  in  the  latter  part  of  the  night.  It  is  impor- 
tant, therefore,  that  the  smudges  be  kept  up  all  night  if 
full  protection  is  secured.  It  is  best  for  a  man  to  sit  up 
and  devote  himself  to  the  business.  Brush  piles  made 
of  dry  trimmings  are  inetHcient  for  Frost  protection. 
Moist  litter  of  some  kind  which  burns  very  slowly 
should  be  mixed  with  them.  Of  late  years  various  prepa- 
rations of  petroleum  and  tar  have  been  perfected  for 
the  making  of  smudges,  and  when  one  has  large  areas 
to  protect,  these  are  the  most  efficient  and  economical 
materials  to  use. 

In  small  areas.  Frost  may  be  prevented  by  sprinkling 
the  plantation  with  water  at  nightfall.  Any  device 
which  keeps  the  air  in  motion  will  also  tend  to  prevent 
Frost;  but  such  devices  are  impracticable  except  on  a 
very  small  scale.  In  cranberry  bogs  Frost  may  be  pre- 
vented by  completely  flooding  the  plantation. 

Frosted  plants  may  be  recuperated  by  keeping  them 
cool  and  rather  dark  for  a  day  or  two  and  syringing  the 
tops  with  cold  water.  Do  not  let  the  sun  strike  them 
while  thev  are  frozen.  Extract  the  Frost  very  gradually. 

Farmer's  Bulletin  34,  of  U.  S.  Dept.  Agric,  has  24 
pages  devoted  to  Frost.  l    H.  B. 

FEOSTWEED.     Belianlhemum  Caiiadeiise. 

FRUIT-GEOWING.     Treated  under  Pomology. 
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FtrCHSIA  (Leonard  FiK-hs,  1501-15C5,  German  pro- 
fessor of  medicine,  and  a  botanical  author).  On(r(fi-are(e. 
Sixty  or  70  species,  tiie  greater  part  in  tropical  America, 
but  three  or  four  in  "New  Zealand.  They  are  very  va- 
riable in  character.  The  common  Fuchsias  are  known 
to  us  as  small  herbs,  but  some  of  them  are  shrubs  in 
their  native  countries.  J*^.  eJ^corficafa,  of  New  Zealand, 
is  a  tree  30— 40  ft.  h\sh,v:heveRS  F.  vrocumbens.  ot  the 


same  country,  is  a  weak,  trailing  herb.  The  fls.  are 
showy  ;  calyx-tube  prolonged  beyond  the  ovary  and 
bell-shaped  to  tubular,  with  4  spreading  lobes  ;  petals 
4,  sometimes  5,  or  in  some  species  wanting  ;  stamens 
usually  8,  often  exserted  ;  style  long-exserted,  the 
stigma  prominent  :  fr.  (seldom  seen  under  glass)  a 
4-locul'd  soft  berry.  Of  the  many  species,  less  than 
half  a  dozen  have  entered  largely  into  garden  forms. 
The  common  garden  kinds  have  come  mostly  from  F. 
Magellnnica.  This  species  was  introduced  into  Great 
Britain  from  Chile  in  1788,  or  about  that  time.  It  is  va- 
riable in  a  wild  state  as  well  as  in  cultivation,  and  plants 
subsequently  introduced  from  South  America  were  so 
distinct  as  to  be  regarded  for  a  time  as  distinct  spe- 
cies. Even  at  the  present  day  some  of  the  forms  of  F. 
Maqelhinira  are  commonly  spoken  of  as  species,  so 
much  do  thev  differ  from  the  type.  As  early  as  1848, 
541  species  and  varieties  — mostly  mere  garden  forms- 
were  known  and  named  (Porcher,  "La  Fuchsia,  son  His- 
toire  et  sa  Culture").  The  Fuchsia  reached  the  height 
of  its  popularity  about  the  middle  of  this  century.  At 
the  present  time  it  is  prized  mostly  for  window  garden- 
ing and  conservatory  decoration.  The  garden  forms  of 
the  present  day  are  with  difficulty  referred  to  specific 
types.  The  long-tubed  or  so-called  speciosa  forms  are 
p'robably  hybrids  of  F.  jVagellriiiiea  and  F.  fulqens 
(Figs.  875,876).  Others  are  evidently  direct  varieties 
from  the  stem  types.  There  are  many  full  double  forms. 
For  the  history  and  the  garden  botany  of  the  Fuchsia, 
see  Hemsley  'in  the  Garden  9:284  and  11:70;  also 
Watson,  the  Garden  55:74. 

Fuchsias  are  amongst  the  easiest  of  house  plants  to 
grow.  The  essential  points  are  to  have  vigorous  young 
plants  and  not  to  overpot  :  the  plants  bloom  better  if 
the  roots  are  somewhat  confined  from  the  time  that  the 
plant  reaches  the  required  size.  Any  garden  soil  is 
suitable.  Give  the  temperature  of  an  ordinary  living 
room,  or  that  required  for  geraniums.  Fuchsias  grow 
readily  from  seeds,  when  these  are  obtainable,  and 
blooming  plants  should  be  secured  in  less  than  a  year. 
They  are  commonly  grown  from  slips,  or  cuttings,  of 
the  nearly  matured  growing  wood.  Make  the  cuttings 
of  one  or  two  joints  — preferably  two,  — allow  two  leaves 
to  remain,  but  snip  them  in  two  to  check  loss  from 
evaporation,  and  insert  half  their  length  in  sand  or 
washed  gravel.  In  four  or  five  months  blooming  plants 
should  be  obtained.  For  fall  bloom,  make  cuttings  in 
spring.    For  spring  bloom,  take  cuttings  in  early  fall  or 
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late  summer.  After  flowering,  the  plants  may  be  kept 
cool  and  comparatively  dry  if  they  are  to  be  bloomed 
again  ;  but  it  is  usually  more  satisfactory  to  start  a 
new  lot  each  year  from  cuttings.  However,  oue  or  two 
old  and  large  specimen  plants,  in  tubs  or  large  pots, 
may  be  a  desirable  addition  to  the  conservatory.  Old 
plants  may  be  cut  back  severely,  and  the  young  growth 
which  is  thrown  out  will  give  profuse  bloom.  Screen 
from  full  sunlight,  keep  the  atmosphere  moist,  syringe 
if  insects  become  troublesome,  and  give  a  rich  soil. 
Most  of  the^Iagellanica  types  maybe  left  in  the  open  in 
the  South  if  protected  with  mulch.  There  are  Fuchsia 
hedges  in  S.  Ireland  and  parts  of  England  belonging  to 
this  type.  l.  H.  B. 

(')ne  of  the  great  merits  of  the  Fuchsia  is  that  all  of 
the  strong  and  robust-growing  types  make  excellent 
outdoor  decorative  plants  in  summer,  and  are  especially 
adapted  for  shady  and  half  shady  places  where  few 
other  plants  will  answer.  This  is  particularly  true  of 
plants  which  have  been  kept  over  winter  and  have  been 
trained  into  large  bush  plants  or  standards.  After  the 
first  year,  they  make  fine  specimens,  and  they  can  be 
kept  and  used  in  this  manner  and  for  these  purposes 
for  many  years.  They  can  be  stored  in  a  cool  green- 
house, light  cellar  or  any  other  cool,  out-of-the-way 
place,  where  hydrangeas,  oleanders  and  such  stock 
is  wintered,  leaving  them  in  their  pot-bound,  serai- 
dormant  state  all  winter,  giving  just  enough  moisture 
to  keep  them  alive.  The  latter  part  of  March  or  the  be- 
ginning of  April  in  the  North,  the  plants  can  be  started 
into  growth,  and  as  soon  as  root  action  begins  they  can 
be  repotted  or  retubbed,  using  rich,  open  loam,  with 
plenty  of  good  drainage,  and  can  remain  in  those  pots 
or  tubs  for  another  year.  When  in  bud  or  bloom,  fre- 
quent application  of  liquid  manure  is  very  beneficial. 
Fuchsias  are  great  feeders.  They  flower  best  when 
plunged  with  their  pots  or  tubs  in  the  ground  outdoors, 
and  can  be  left  out  tmtil  very  late  in  the  season,  as  they 
are  nearly  semi-hardy,  and  stand  a  little  frost  without 
serious  injury.  Quit,  by  H.  A.  Siebbecht. 

Various  Latin  names  of  horticultural  forms  occur  in 
the  trade,  but  the  following  represent  all  the  important 
botanical  types  in  cultivation  in  this  country; 

Magellanica.  1. 
procurabens,  8. 
pumila,  4. 
Riccartoni,  1. 
speciosa,  2. 
syrinffwfolia,  7. 
tenella. 


corallina.  1. 
corymbiflor 
denissata,  1 
discolor,  1. 


elegans,  1. 
Exoniensis,  1. 
fulgens,  4. 
globosa.  1. 
gracilis,  1. 
hybrida.  2. 
Lowei,  1. 
macrostemma. 


triphylla,  5. 


A.  Fls.  drooping. 


B.  Calyx-tube  mostly  shorter  than  the  lobes  {or  in 
F.  speciosa  sometimes  as  long  again):  petals  obo- 
vate  and  refuse,  convolute  in  the  bud. — Ladies' 
Ear-Drops. 

1.  Magelldnica,  Lam.  {F.  macrosthnma ,  Ruiz  &  Pav. 
F.  rncrinta,  Curtis,  not  Aiton).  Calyx  tube  little  longer 
than  the  ovary,  oblong  or  short-cylindrical  :  petals  nor- 
mally blue,  and  shorter  than  the  red  and  oblong-lanceo- 
late calyx  lobes  ;  stamens  long-exserted  ;  Ivs.  opposite 
or  in  3's,  lance-ovate,  very  short-petioled,  dentate.  Peru 
and  S.  to  Terre  del  Fuego.  P.M. 97.  The  leading  types 
are  as  follows: 

Var.  globfisa  (F .  globbsa,ljmA\.) .  Fls.  small  and  short, 
the  bud  nearly  globular  and  the  tips  of  the  sepals  co- 
hering even  after  the  flower  begins  to  burst ;  calyx  tube 
very  short.  A  profuse  bloomer,  and  a  common  type 
amongst  old-fashioned  Fuchsias.  Probably  of  garden 
origin.    B.R.  18:155B.    Gn.  55,  p.  7.'k 

Var.  c6nica  {F.  cdnica.  Lindl.).  Small-fld.,  the  hud 
conical-oblong  ;  calyx  tube  nearly  as  long  as  the  lobes; 
petals  nearly  equal  to  the  calvx  lobes.  Raised  from 
seeds  brought  from  Chile.     B.R.  13:1062. 

Var.  discolor  (F.  discolor,  Lindl.  F.  Lhicei,  Hort.). 
Dwarf  and  hardy:  fls.  small,  with  slender,  short  tube 
.and  wide-spreading,  rather  narrow  calyx  lobes,  which  are 
somewhat  longer  than  the  tube:  branches  deep  purple: 
Ivs.  undulate-toothed.    Falkland  Isl.    B.R.  21:1805. 
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Var.  gracilis  (  F.  grticilis,  Lindl.  I",  (lecussilta,  Grab.  )• 
Very  slender  and  grraceful,  the  fls.  drooping:  on  very 
long  pedicels:  tube  slender,  nearly  as  long  as  the  nar- 
row, spreading  lobes :  Ivs.  narrow,  strong-toothed.  Chile. 
B.E. 10:847;  13:1052.  B.M.2507.  Gn.55,p.  74.  Mn. 
2,  p.  186.  — Possibly  a  distinct  species. 

With  J*^.  Magellanica  may  be  classed  F.  eorallma, 
UoTt.yF.  ExoHUnsis,'H.OTt.(G.V,.\\.  20:565),  F.Slegans, 
Paxt.,  F.  Riccartdni,  Hort. ,  F.  ten^lln ,  Hort.,  and  others. 
Some  of  these  are  probably  hybrids  with  F.  Magel- 
lanica. 

The  short-flowered  Fuchsias  are  less  popular  than 
formerly,  but  many  varieties  are  now  in  cult.  Of  this 
set  the  Storm  Kiug  is  a  representative. 

2.  specidsa.,B.ort.(F.hi/brida,'iIoTt.).  Figs.  875,  876. 
The  greater  part  of  present-day  garden  Fuchsias  are  of 
the  long-tubed  type  shown  in  the  illustrations.  These 
are  probably  hybrid  derivatives  of  F.  MageUanica  and 
F.  fulgenR.  Amongst  the  named  sorts  every  gradation 
will  be  found,  from  the  short-tubed  Storm  King  to  the 
Earl  of  Beaconsfleld  with  fls.  3  in.  long. 

3.  coccinea.  Ait.  Not  Isnown  to  be  cult,  in  America, 
and  inserted  here  for  the  purpose  of  clearing  up  the 
synonymy  of  F ,  coccinea.  This  species  appears  to  have 
been  introduced  before  F.  Magellanica,  and  it  was 
named  F. coccinea  by  Alton.   F .  Magellanica ,  however. 


876.  Theresa, 


speciosa  (X  ^). 


"usurped  its  name  and  spread  it  to  every  garden  in  the 
kingdom,  whilst  the  true  plant  lingered  in  botanic  gar- 
dens, lastly  surviving  (greatly  to  the  credit  of  the  Bax- 
ters, father  and  son)  in  that  of  Oxford  alone."  The 
species  was  lost  from  its  introduction  in  1788  to  its 
rediscovery  in  an  Oxford  garden  in  1867;  meantime 
forms  of  F.   Magellanica  passed  &s  F.  coccinea.    "F. 


877.  Fuchsia  triphylla  (X  K). 


coccinea  is  much  more  graceful  than  any  of  the  varieties 
of  F.  Magellanica,  flowers  even  more  freely,  and  is 
readily  distinguished  by  the  almost  sessile  leaves  with 
broad  bases,  and  the  hairy  twigs  and  petioles;  further, 
its  foliage  turns  of  a  bright  crimson  when  about  to  f all.  '* 
-J.  D.  Hooker,  B.M.  5740.     Probably  Brazilian. 

BB.  Cali/.r-tube  thrice  or  more  the  length  of  the  lobes: 
jHfdls  pointed,  nearly  or  quite  as  long  as  the 
cali/.r  lobes. 

4.  fiilgens,  M09.  &  Sesse.  Stem  somewhat  succulent, 
glabrous,  often  red-tinged:  Ivs.  large  and  coarse,  cor- 
date ovate,  soft,  small-toothed  :  fls.  in  terminal,  leafy 
clusters  or  racemeSj  the  red  long-tubular  calyx-tube  2-3 
in.longand  very  slen- 
der at  the  base;  the 
calyx  lobes  short  and 
pointed,  greenish  at 
the  tip.not  very  wide- 
ly spreading;  petals 
deep  scarlet, pointed ; 
stamens  only  short 
exserted.  Mex.  B.M. 
3801.  B.R.  24:1.  Gn. 
35, p. 75.  R.H. 1881:150 
(var.  piimila).—  A 
brilliant  plant,  some- 
times seen  in  choice 
conservatory  collec- 
tions. Evidently  a 
parent  of  the  F.  spe- 
ciosa tribes. 

5.  triphylla,  Linn. 
Pig.  877.  Low  and 
bushy  (18  in.  high), 
pubescent:  Ivs. often 
in  3's,  small,  oblan- 
ceolate,  petiolate, 
dentate,  green  above  and  purple  pubescent  beneath: 
fls.  IH  in.  long,  in  terminal  racemes,  cinnabar-red, 
the  long  tube  enlarging  towards  the  top;  petals  very 
short;  stamens  4,  not  exserted.  St.  Domingo,  West 
Indies.  B.M.  6795.  Gn.  41:839.  I.H.43,  p.  94.-Knownin 
botanical  collections  and  sparingly  in  the  trade.  The 
species  has  a  most  interesting  history,  for  which  see 
the  citations  made  above.  Upon  this  plant  Plumier 
fouuded  the  genus  Fuchsia  in  1703,  giving  a  rude  draw- 
ing of  it.  Upon  Plumier's  description  and  picture 
Linnipus  founded  his  /'.  triphylla.  Plumier's  figure  is 
so  unlike  existing  Fuchsias  that  there  has  been  much 
speculation  as  to  the  plant  which  he  meant  to  portray. 
No  Fuchsia  was  known  to  have  four  stamens  or  to  be 
native  to  the  West  Indies.  In  1877  Hemsley  wrote  of  it: 
"The  figure,  however,  is  so  rude  that  nobody,  1  believe, 
has  been  able  to  identity  it  with  any  living  or  dried 
plant.  Possibly  it  is  not  a  Fuchsia  at  all  in  the  sense  of 
the  present  application  of  the  name,  for  it  is  represented 
as  having  only  four  stamens."  But  in  1873  Thomas 
Hogg,  of  New  York,  secured  seeds  of  a  St.  Domingo 
Fuchsia  which  turns  out  to  be  Plumier's  original,  thus 
bringing  into  cultivation  a  plant  which  had  been  un- 
known to  science  for  170  years.  It  came  to  the  attention 
of  botanists  in  1882.  For  a  discussion  of  further  con- 
fusion in  the  history  of  this  plant,  see  Hemsley,  G.C.  II. 
18,  p.  263-4. 

6.  corymbiflora,  Ruiz  &  Pav.  Tall  but  weak  grower, 
needing  support  when  allowed  to  attain  its  full  height, 
therefore  excellent  for  pillars  and  rafters  :  Ivs.  large, 
ovate-oblong  and  tapering  both  ways,  serrate,  pubescent: 
fls.  deep  red,  hanging  in  long  brilliant  corymbs;  calyx 
tube  3-4  in.  long  and  nearly  uniformly  cylindrical,  the 
lobes  lance-acurainate  and  becoming  reflexed  ;  petals 
deep  red,  lance-acuminate,  about  the  length  of  the 
calyx  lobes;  .stamens  length  of  the  petals.  Peru.  B.M. 
4000.  Gn.  11:58;  55:1203.  F.J.  1841 :161.  Var.  41ba, 
Hort.,  has  white  or  nearlv  white  calyx-tube  and  lobes. 
F.S.  6:.547.  Gn.  55:1208-A  very  handsome  plant,  but 
not  common. 

AA.  Flotrers  erect. 

7.  arbor^scens,  Sims  [F.  syriiigiefdlia,  Carr.).  A 
shrub  :  Ivs.  lance-oblong  and  entire,  laurel-like  :  fls. 
pink-red,  small,  with  a  short  or  almost  globular  tube, 
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in  an  ereot  terminal  naked  lilae-like  panicle  ;  calyx 
lobes  and  petals  ahout  equal  in  length.  Mex.  B.M.  2620. 
—  Little  grown,  but  excellent  for  winter  flowering. 

8.  procumbens,  Cunn.  Trailincj  Fuchsia.  Trailing 
Queen.  Trailing:  Ivs.  alternate,  small  ( ^3-/2  in.  across), 
cordate-ovate,  long-stalked  :  fls.  solitary  and  axiUary, 
apetalous,  the  short  calyx  tube  orange  and  the  rellexing 
obtuse  lobes  dark  purple,  authers  blue:  plant  dioecious. 
N.  Zeal.  B.M.  6139.  — A  very  interesting  little  plant, 
suitable  for  baskets. 

Species  which  are  not  known  to  be  in  the  Amer.  trade  are  F. 
ampliata,  Benth.  Fls.  large,  scarlet,  long-tuhed,  drooping. 
Colombia.  B.M.  6839.— i^.  bacilldris,  Liudl.  Compact,  ^vith 
short-joiuted  branches:  fls.  very  small,  flaring-mouthed,  rosy, 
drooping.  Mex.  B.R.  18: U80.—F.  cordtfdita,  Benth.  Fls.  2  in. 
long,  slender,  drooping,  hairy,  red,  on  very  long  pedicels.  Mex. 
B.R.  27:10.— F.  Dommidiia,  Hort.  Garden  hybrid  with  long 
drooping  red  fls.  of  the  speciosa  type.  F.S.  10:1004.— F.  ma- 
crdntha,  Hook.  Largest-fld.  Fuchsia ;  4-6  in.  long,  pink-red, 
in  large,  drooping  clusters.  Colombia,  Peru.  B.M.  4233.— J?*. 
microphylla,  HBK.  Dwarf,  small-lvd.,  with  deep  red,  small 
axillary,  drooping  fls.:  pretty.  Mex.  h.R.  lo:12GQ.—F.  serrati- 
fdlia,  Ruiz  &  Pav.  Fls.  long-tubed,  speciosa-like,  on  droop- 
ing pedicels  from  the  axils  of  the  whorled  Ivs.,  pink,  with 
greenish  tinge:  handsome.  Peru.  B.M.All'i.—F.siniplicicaulis, 
Ruiz  &  Pav.  Lvs.  usually  in  3's,  entire:  fls.  crimson,  long  and 
slender-tubed, in  drooping  clusters:  resembles  F.  corymhifera. 
Peru.  B.M.  5096.— F.  spUndcns,  Zuce.  Shrubby,  hairy:  fls. 
drooping,  with  a  short,  thick  red  tube,  short,  greenish  lobes 
and  petals,  and  long-exserted  stamens.   Mex.   B.M.  4082. 

L.  H.  B. 

FULLER,  ANDREW  S.,  horticultural  writer.wasborn 
in  Utica,  N.  Y.,  on  August  3,  1828,  and  died  May  4,  1S96, 
at  bis  home  at  Ridgewood,  Bergen  county,  N.  J.  Fig.  878. 
When  quite  young  he  removed  with  his  parents  to  Barre, 
N.Y.,  where  bis  father  tilled  a  small  farm.  At  the  age 
of  18  be  went  to  Milwaukee,  Wis.,  where  he  worked  at 
the  carpenter's  trade,  and  became  particularly  skilful  in 
the  construction  of  greenhouses,  and  built  a  small  one 
for  himself  on  a  city  lot.     Here  he  brought  together  a 


878.   Andrew  S.  Fuller. 

varied  collection  of  plants,  the  care  of  which  founded 
the  nucleus  of  his  later  attainments  and  renown  as  a 
horticulturist.  While  he  lived  in  Milwaukee  he  married 
Miss  Jennie  Crippen. who  survives  him.  They  never  had 
any  children.  In  1855  they  moved  to  Flushing,  L.  I., 
N.Y.,  when  William  R.  Prince  offered  Mr.  Fuller  the 
management  of  his  greenhouses.  But  his  ambition  did 
not  allow  him  to  remain  long  in  the  employ  of  others, 
and  in  1857  he  removed  to  Brooklyn,  N.Y.,  and  engaged 
in  grape  and  small  fruit  culture,  which  were  then  in 
their  infancy.  Here  he  gave  particular  attention  to  the 
improvement  of  the  strawberry  by  cross-fertilization 
and  selection  of  the  best  of  the  many  thousands  of  seed- 
lings raised  by  him.  The  most  famous  of  these  were 
Brooklyn  Scarlet,  Monitor  and  Colonel  Ellsworth,  the 
first  of  which  was  generally  recognized  as  the  highest- 
flavored  strawberry  in  existence  at  the  time,  although 
too  soft  for  market.  The  entire  stock  of  300,000  plants 
was  purchased  by  the  "New  York  Tribune,"  which  sent 


them  out  as  premiums  to  its  subscribers,  in  consequence 
of  which  they  have  been  widely  known  as  the  "Tribune 
strawberries."  It  was  during  this  period  that  Fuller 
wrote  his  first  book,  the  "Strawberry  Culturist."  In  this 
work  he  brought  together  and  systematized  all  that 
was  known  about  the  subject  at  the  time,  combined  with 
the  results  of  his  own  practical  experience.  The  prin- 
ciples underlying  scientific  strawberry  culture,  as  well 
as  the  practical  hints  and  directions  for  carrying  on  the 
work  in  the  garden  and  field,  are  given  in  so  thorough 
and  admirable  a  manner  that  even  now,  after  10  years 
since  they  were  written,  it  would  be  difficult  to  improve 
upon  them.  Realizing  the  necessity  of  having  more 
ground  for  experimentation,  and  in  order  to  escape  the 
noise  and  turmoil  of  the  city,  he  bought  a  large  piece  of 
land  near  Ridgewood,  N.  J.  This,  when  he  moved  on  it, 
early  in  the  sixties,  was  little  more  than  a  barren  waste, 
but  under  his  constant  care  it  was  not  long  before  it  de- 
veloped into  one  of  the  most  charming  homes  and  inter- 
esting and  instructive  garden  spots  in  the  country. 
Almost  every  species  and  variety  of  ornamental  trees  and 
shrubs  hardy  in  the  locality  were  represented,  and  his 
collection  of  small  fruits  was  the  most  complete  in  the 
country.  These  furnished  him  unequaled  means  and 
material  for  observation,  study  and  identification,  the  re- 
sults and  accounts  of  which  he  made  known  in  the  clear, 
concise,  convincing  style  for  which  his  writings  have  be- 
come famous.  A.  S.  Fuller  was  an  indefatigable  worker, 
physically  as  well  as  mentally.  Immediately  after  the 
publication  of  the  "Strawberry  Culturist,  "he  commenced 
working  on  the  "Grape  Culturist."  This  was  followed  by 
the  "Small  Fruit  Culturist,""  Practical  Forestry,""  Prop- 
agation of  Plants,"  and  the  "Nut  Culturist."  The  last  of 
them  he  was  fond  of  calling  his  "monument,"  as  he  did 
not  intend  to  write  another  book,  and  so  fate  decided  that 
it  should  be.  He  died  a  few  days  after  he  had  finished 
his  manuscript,  and  never  saw  the  completed  book,  of 
which  he  was  perhaps  more  proud  than  of  any  other  of 
his  works,  yet  in  the  history  of  horticultural  literature 
his  "Small  Fruit  Culturist"  will,  no  doubt,  occupy  the 
foremost  rank.  It  was  more  instrumental  in  the  devel- 
opment and  building  up  of  the  great  industry  to  which 
it  is  devoted  than  any  other  book  written  before  or  after, 
and  in  any  land.  It  was  translated  into  German  and 
published  in  Weimar  in  1868.  His  books  contain  but  a 
small  part  of  his  writings.  His  editorial  and  other  contri- 
butions to  the  "American  Agriculturist,"  to  "The  Rural 
New-Yorker,"  of  which  he  was  part  owner  for  a  time,  the 
"New  York  Sun,"  of  which  he  was  agricultural  editor  for 
26  years,  "American  Gardening"  and  other  perio^iicals 
would  fill  hundreds  of  volumes.  He  was  also  editor  of 
the  "  Record  of  Horticulture,"  186G-1867.  While  Mr.  Ful- 
ler was  principally  known  as  a  horticulturist,  there  was 
hardly  a  branch  of  natural  science  to  which  he  had  not 
devoted  more  or  less  attention.  His  entomological  col- 
lection, especially  that  of  coleoptera,  was  one  of  the 
most  complete  in  the  country;  his  mineralogical  and 
archeological  collections  contained  many  rare  speci- 
mens, and  his  horticultural  library  was  one  of  the  most 
complete  in  the  United  States.  Personally,  Mr.  Fuller 
was  a  charming  man,  liberal  and  hospitable  almost  to  a 
fault.  He  was  a  man  of  striking  personality,  of  decided 
character  and  opinion,  and  an  implacable  foe  to  sham 
and  deceit.  In  whatever  he  undertook  he  was  always  a 
leader,  never  a  follower  ;  he  was  always  on  the  lookout 
for  new  grounds  to  traverse,  and  nothing  made  him  hap- 
pier than  when  a  new  problem  presented  itself  for  solu- 
tion, but  as  soon  as  it  was  solved  his  interest  in  it 
ceased.  During  the  later  years  of  his  life,  although  in 
good  health,  Mr.  Fuller  left  his  place  but  seldom,  but  in 
his  earlier  years  he  traveled  considerably,  and  took  an 
active  and  leading  part  in  the  meetings  of  the  American 
Pomoloerical  Society,  the  American  Institute  Farmers' 
Club,  the  Fruit-Growers'  Club,  and  many  kindred  so- 
cieties, of  which  he  was  an  active  or  honorary  member. 
F.  M.  Hexamer. 
FUMARIA  (/■h/h;(.s,  smoke).  This  genus  includes  the 
coiniiioii  FuTnitory.  F.  officinalis,  formerly  held  in  great 
ri'i'tifi?  f"r  various  ailments,  but  now  practically  ban- 
ished from  me<lical  practice.  Seeds  are  still  rarely  sold 
to  those  who  have  faith  in  old  physic  gardens.  The 
plant  is  fully  described  in  our  commonest  botanies,  and 
has  a  large  literature,  which  is  especially  interesting  to 
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those  who  delight  in  herbals  As  an  ornamental  plant, 
it  is  far  surpassed  by  Adlumia.  The  genus  gives  name 
to  the  family  Fumarlaceti'. 

FUMITORY.     Fmnaria  officinalis. 

FUNGICIDE  (see  Spraying)  is  a  material  used  to  de- 
stroy fungi  or  to  prohibit  their  growth.  The  leading 
Fungicides  are  materials  which  contain  sulfur  or  cop- 
per. Bordeaux  mixture  is  tlie  chief  Fungicide  in  use  at 
the  present  time.  It  is  a  mixture  of  blue  vitriol  (sulfate 
of  copper)  aud  lime,  in  water.    The  usual  formula  is 

Copper  sidfate 6  lbs. 

Lime 4  lbs. 

Water 35-50  gals. 

The  copper  sulfate  is  rJissolved  in  the  water,  and  milk 
of  lime  is  added.  In  spraying  large  areas,  it  is  better  to 
prepare  stock  solutions  for  the  Bordeaux  mixture 
rather  than  to  make  each  batch  in  the  quantities  called 
for  by  the  formula.  The  sulfate  of  copper  may  be  put 
into  solution  and  kept  in  this  condition  indefinitely, 
ready  for  use.  A  simple  method  is  to  dissolve  40  or  50 
pounds  of  sulfate  in  as  many  gallons  of  water,  pulver- 
izing the  material  and  hanging  it  in  a  coffee-sack  in  the 
top  of  the  barrel.  A  gallon  of  water,  therefore,  means  a 
pound  of  sulfate.  The  lime  may  also  be  slaked  and 
kept  in  readiness  for  use.  Slake  it  into  the  creamy  con- 
dition familiar  to  masons,  cover  lightly  with  water,  and 
then  close  the  box  or  vessel  to  prevent  the  water  from 
evaporating.  When  making  the  Bordeaux  mixture, 
pour  the  requisite  quantity  of  the  stock  solution  of  sul- 
fate of  copper  into  the  barrel,  and  then  fill  the  barrel 
half  full  of  water.  Now  add  the  lime  (which  should  be 
•diluted  with  water),  stir,  and  add  enough  water  to  satisfy 
the  formula.  In  order  to  test  whether  the  sulfate  has  been 
neutralized  by  the  lime,  a  little  ferrocyanide  of  potassium 
may  be  applied  to  the  mixture.  Place  a  spoonful  of  the 
Bordeaux  mixture  in  a  saucer  or  plate,  and  add  a  drop  of 
the  ferrocyanide.  If  a  red  color  appears,  the  mixture 
needs  more  lime.  If  the  test  solution  is  added  directly  to 
a  tanker  barrel  of  the  mixture,  the  color  reaction  is  likely 
to  be  lost  in  the  mass.  An  excess  of  lime  insures  the 
safety  of  the  mixture. 

The  Bordeaux  mixture  is  used  for  many  parasitic  fun- 
gous diseases.  It  is  not  only  inimical  to  fungi,  but  it 
adheres  to  foliage  and  stems  for  a  long  time.  Best  re- 
sults are  secured  when  it  is  applied  before  the  fungus 
has  become  established.  Bordeaux  mixture  is  usually 
more  satisfactory  when  it  has  not  stood  long. 

The  sulfate  of  copper  is  the  active  Fungicidal  ingre- 
dient of  the  Bordeaux  mixture,  but  if  applied  alone,  in 
water,  it  is  very  caustic  to  foliage,  and  it  does  not  ad- 
here long.  For  the  treatment  of  dormant  trees  and 
shrubs  it  may  be  very  useful,  since  itcanbeused  strong, 
and  is  thereliy  very  destructive  of  fungi.  For  dormant 
wood  it  is  often  used  1  lb.  to  10-1.5  gallons  of  water. 

The  greatest  competitor  of  Bordeaux  mixture  is  a 
mixture  made  by  dissolving  carbonate  of  copper  in  am- 
monia and  then  diluting  the  solution  with  water.  It  is 
sometimes  used  on  ornamental  plants  and  nearly  ripe 
fruits,  since  the  Bordeaux  mixture  renders  them  untidy. 
Oneounceof  copper  carbonate  will  be  dissolved  by  1  pint 
or  less  of  very  strong  ammonia.  This  concentrated  liquid 
can  be  kept  indefinitely.  When  to  be  used,  dilute  with 
8-10  gallons  of  water. 

Dry  sulfur  is  a  Fungicide.  It  is  sometimes  dusted  on 
plants  in  glasshouses  for  surface  mildews,  and  it  is 
much  used  in  California  vineyards.  It  is  oftenest 
used  as  a  vapor  in  houses.  If  smeared  on  the  heat- 
ing pipes,  the  fumes  will  give  a  perceptible  odor  in 
the  house,  and  will  prevent  the  mildews  of  roses, 
cucumbers,  and  other  plants.  The  sulfur  must  not 
be  liurned,  tor  the  fumes  of  burning  sulfur  are  fatal 
to  plants.  L    H.  B. 

FUNGUS  (plural,  i^'ioiffi;  adjective, /h«,70»s).  The 
class  Fungi  includes  all  those  plants  which  are  popularly 
known  as  mushrooms  or  toadstools,  puffballs,  rusts, 
smut,  molds  and  mildews.  These,  however,  form  but 
a  small  part  of  the  total  number.  There  are  many 
otliers  which  are  inconspicuous,  like  the  yeasts,  or 
which  are  of  no  special  economic  importance  and  hence 
have  escaped  popular  notice.    All  the  parts  of  a  fungous 


plant  are  seldom  seen.  That  part  which  is  usually  ex- 
posed to  view,  and  which  is  popularly  designated  as  a 
Fungus,  is  merely  the  fertile  or  f  ruit-bearing  part  of  the 
plant.  A  mushroom  is  the  fruit  of  a  Fungus.  The  vege- 
tative part,  that  which  supplies  and  elaborates  mate- 
rials for  the  growth  of  the  plant,  and  which,  in  a  way, 
corresponds  to  the  roots  and  leaves  of  higher  plants,  is 
hidden  away  in  the  ground,  in  decaying  wood  and  other 
organic  matter,  or  within  the  tissiies  of  other  living 
plants  upon  which  the  Fungus  feeds. 

Both  the  vegetative  and  the  fruiting  part  of  all  Fungi, 
excepting  some  of  the  yeasts,  are  made  up  entirely  of 
microscopic  threads,  which  are  very  much  branched  and 
divided  into  elongated  cells  by  ci-osswalls  at  irregular 
intervals.  These  threads  are  called  hyphae.  The  vege- 
tative hyphse  consid- 
ered collectively  are 
spoken  of  as  the  my- 
celium or  spawn  of 
the  Fungus  in  the 
same  sense  in  which 
we  speak  of  the  roots 
of  a  tree. 

In  the  lower  Fungi, 
such  as  molds  and 
most  of  the  parasitic 
species, the  mycelium 
is  comparatively  sim- 
ple, consisting  of 
much  -  branched 
threads  which  course 
through  the  nutrient 
material  upon  which 
they  grow,  or.  in  the 
case  of  parasitic  Fun- 
gi, either  among  the 
cells,  or,  as  mildews, 
on  the  surface  oi 
their  hosts.  At  the 
fruiting  time  many 
threads  grow  out 
from  the  substratum 
to  the  light  and  air. 
These  threads  remain 
simple  or  become 
branched  like  the 
trunk  of  a  tree,  and 
finally  bear  spores  at 
the  ends  of  the 
threads  or  branches. 
Examples  of  these 
plants  are  the  blue 
mold  on  jam,  etc., 
the  common  bread  mold,  and  nearly  all  the  Fungi 
which  form  spots  or  a  white  coating  on  leaves.  The  my- 
celium of  toadstools  and  other  higher  Fungi  is  of  much 
greater  extent  and  more  highly  developed  than  that  of 
the  molds.  It  is  often  seen  as  a  cottony  weft  form- 
ing white  patches  on  posts  and  boards  exposed  in  damp, 
dark  places.  It  can  always  be  found  on  sticks  and  on 
decaying  leaves  in  the  woods.  The  white  threads  in 
fire-fanged  manure  are  also  mycelium.  Perhaps  the 
best  known  form  of  mycelium  is  the  spawn  in  bricks, 
commercially  known  as  "mushroom  spawn."  In  na- 
ture the  mycelium  of  these  plants  often  forms  strands 
as  much  as  an  eighth  of  an  inch  in  thickness.  It  grows 
for  varying  periods  of  time,  sometimes  for  years,  in  the 
ground,  in  decaying  organic  materials,  or  in  fallen  and 
standing  trunks,  etc.,  until  it  is  ready  to  fruit. 

The  fruit  of  these  plants  is  not  formed  from  a  single, 
erect  thread,  but  of  many  hundreds  of  threads  which 
appear  above  the  substratum  as  a  thick  bundle  or  as  a 
tuberculiform  mass.  The  threads  increase  in  length  and 
send  out  many  branches  which  become  closely  inter- 
woven, gradually  building  up  the  fleshy  umbrella-like 
bodies,  or  the  hard  shelving  masses,  which  we  know  as 
toadstools,  mushrooms,  etc.  The  spores  are  borne  on  the 
lower,  protected  side  of  the  fruit  bodies  on  gills  or 
spines,  within  honey-combed  pores,  or  directly  upon  the 
smooth,  lower  surface. 

All  Fungi  grow  on  living  or  dead  organic  matter. 
They  have  no  chlorophyll,  and  hence  cannot  assimilate 
carbon  from  carbon  di-oxid.  jj.  Hasselbking. 


879.   A  Funeus. 
mildew,   showing  tlie  mycelium 
in  the  leaf  tissue  and  the  hang- 
ing    spore  -  bearing     threads. 
Much  magnified. 
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A  Fungus  is  a  plant  of  very  low  organization  consist 
in»  of  one  or  more  cells  multiplying  its  kind  by  cell 
division  and  by  spores.  It  contains  no  green  substance 
(chlorophyll),  and  grows  either  as  a  saprophyte  upon 


880.   Colon: 


the  leaf  of  i 


non-living  organic  matter  or  derives  its  food  directly 
from  another  living  organism,  and  is  then  a  true  para- 
site. Fungi  are  very  common,  and  range  in  size  from 
the  large  hard-shell  Fungus  upun  logs  and  the  puff- 
ball  and  toadstool  in  the  rich  earth  to  the  delicate 
moulds  that  infest  bread  and  other  foods,  and  the  still 
more  microscopic  forms  tluit  produce  fermentation,  as 
yeast  in  dough  and  other  species  employed  in  mak- 
ing beer.  Some  of  the  toadstools  are  very  richly 
tinted  with  red,  yellow,  brown  and  even  blue,  and  a  few 
are  deadly  poisonous,  as  the  "death  cup  "  and  the  "fly 
agaric,"  which  grow  upon  the  decaying  organic  matter 
in  shaded  places.  Others  are  wholesome,  and  are  grown 
as  articles  of  food,  the  leading  species  of  which  is  the 
mushroom,  ^gartV^fS  campestris.  More  hiirhly  prized 
still  is  the  truffle,  which  is  produced  under  groximl  and 
hunted  by  hogs,  which  find  them  by  their  odor,  and  even 
muzzled  hogs  are  trained  to  unearth  them. 

One  of  the  parasitic  species,  ergot,  infests  the  heads 
of  rye,  changing  the  grains  into  much  enlarged  horny 
purplish  masses  called  "spurred  rye"  because  of  the 
resemblance  of  the  fungous  grains  to  a  cock's  spur. 
This  is  extremely  poisonous,  and  when  eaten  by  live 
stock  with  the  hay  or  grass  has  been  known  to  destroy 
whole  herds.  This  Fungus  furnishes  one  of  the  most 
valuable  in  the  w^hole  long  list  of  druffs.  Many  other 
fungi  grow  in  the  heads  of  grain,  the  most  conspicuous 
being  the  corn  smut,  which  changes  the  whole  ear 
possibly  into  a  large  mass  of  dark  slime  when  wet.  and 
brown  dust  when  dry.  This  dust  is  the  myriads  of 
spores  which  the  Fungus  produces  to  secure  its  repro- 
duction. In  a  similar  manner  other  smuts  destroy  the 
oats,  wheat  and  very  many  kinds  of  grasses  and  other 
plants. 

The  rusts  are  similar  Fungi  which  thrive  upon  the 
juices  of  plants  and  produce  patches  of  orange  or  yellow 
upon  leaf  or  stem,  the  discolored  portion  being  usually 
swollen  and  the  skin  more  or  less  broken. 

There  is  another  group  of  Fungi  known  as  the  mil- 
dews, and  these  usually  produce  a  fine  whitish  coating 
to  the  diseased  part,  due  to  the  fine  stalks  that  come 
from  the  surface  of  the  plant  and  bear  the  spores. 

Fungi  love  warmth  and  moisture  for  their  greatest 
activity,  and  therefore  they  are  more  in  evidence  in 
midsummer  when  wet  weather  prevails  than  at  other 
times.  The  spores  are  so  small  and  light  that  they  float 
in  the  air,  and  it  is  only  when  substances  like  canned 
goods  have  these  spores  excluded  by  first  killing  those 


FUNKIA 

present  and  preventing  access  of  others,  that  they  will 
keep  unattacked,~that  is,  sweet  and  edible.  Substances 
can  be  easily  inoculated  by  introducing  the  germs,  as 
mold  into  potatoes,  rust  into  a  tree,  or  yeast  into 
dough.  The  numlier  of  kinds  of  Fungi  is  high  among 
the  thousands,  and  new  species  are  being  found  each 
month,  but  they  are  so  small  that  only  specialists  can 
understand  the  microscopic  differences  that  separate  one 
kind  from  another.  Many  Fungi  have  certain  forms 
which  are  assumed  in  the  cycle  of  life,  and  in  this  they 
resemble  insects  with  their  larval,  pupal  and  imaeo 
stages.  This  polymorphic  nature  has  ma<]e  the  study 
of  the  Fungi  very  puzzling.  While  a  few  of  these  plants 
are  poisonous,  and  many  destructive  to  life,  the  greatest 
majority  are  scavengers,  reducing  the  waste  products 
to  simpler  and  harmless  forms.  We  could  not  get  on 
well  without  this  minute  and  humble  race  of  plants. 
For  further  discussion,  see  Diseases. 

Byron  D.  Halsted. 

FUNKIA  (Ludwig  P.  Funke,  1755-1807,  and  H.  C. 
Funk,  1771-1839.  German  naturalists).  Liliiicew.  Day 
Lily.  Plantain  Lily.  Five  or  six  Japanese  perennial 
herbs,  producing  attractive  clumps  of  foliage  and  inter- 
esting blossoms.  Fls.  in  terminal  racemes  or  spikes, 
white  or  blue  ;  perianth  funnel-form,  6-parted  and  more 
or  less  irregular,  the  lobes  not  widely  spreading  ;  sta- 
mens 6,  the  filaments  filiform,  the  anthers  long-oblong 
and  versatile  :  pod  oblong  and  angled,  many-seeded, 
splitting  into  3  valves  (Fig.  884) ;  seeds  flat  and  black, 
winged  at  the  apex.  Monogr.  by  Baker,  .Jour.  Linn. 
Soc.  11:306.    See  also,  Mottet,  R.H.  1897,  p.  114. 

Funkias  are  hardy  and  of  the  easiest  culture.  Their 
dense  stools  or  clumps  of  foliage  are  in  place  along 
walks  or  drives  and  in  the  angles  against  buildings.  A 
continuous  row  along  a  walk  gives  a  strong  and  pleas- 
ing character.  Make  the  soil  rich  and  deep.  The 
clumps  improve  with  age.  The  large-leaved  kinds  grow 
vigorously  in  moist.  sh.Tdy  places.    Of  some  varieties. 


881.   Colonies  of  a  Fungus  i 
The  dead  tissue  sometimes  falls  out.  leiiving  a  shot- 
hole  effect. 

the  Ivs.  are  strikingly  variegated.  Bloom  in  summer. 
Foliage  is  killed  by  frost.  Prop,  by  dividing  the  clumps ; 
some  species  produce  seeds  freely,  and  seedlings  can  be 
grown  readily  if  seed  is  sown  as  soon  as  ripe. 
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Fls 


ft  vei'ii  large, 


subcordata,  Sprena.  {F.  alba.  Sweet.  F.  Uliifldra, 
Hoft.  i^.J'npi5H(Vo,Hort.,  at  least  of  some.  F.macrthi- 
tliii,  Hort.  ^.  coi-<7(Wn,  Hort.,  not  Sieb.  I.  Fig.  882.  Lvs. 
large,  broadly  cordate-ovate,  with  a  short,  sharp  point, 
green,  many-ribbed  :  fls.  large,  4-B  in.  long,  with  an 
open  bell-shaped  perianth,  waxy  white,  the  base  of  the 
tube  surrounded  by  a  broad  bract  :  spilse  short,  the 
bracts  very  prominent.  — The  commonest  species  in  old 
yards,  and  an  excellent  plant.  The  fls.  have  an  orange- 
iikeodor.  Clumps  of  foliage  grow  12-20  in.  high.  B.M. 
H;!3,  as  Hemeroriillis  Japonim. 

Var.  grandiJldra,  Hort.  (F.  grandifUra,  Sieb.  & 
Zucc.j.bas  very  long  and  large  fls.  G.C.  III.  4:153.  F. 
■macrdntha,  Hort.,  probably  belongs  here. 

AA.    Fls,  lilue  or  lilac,  more  or  less   inclined  or 
nodding  :   bract  1. 
B.   Lvs.  glmtcous, 

Sieboldiina,  Hook  (F  Sieboldn  Lindl.  F.  glaiica, 
Hort     F   Sinensis,  Sieb     F  uictill  it  i    Hort.     F.glaii- 
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882.  Funkia  subcordata  (X  1-5). 


ciscens,  Hort.  F.  cordita,  Sieb. ) .  Differs  from  the  last 
in  the  metallic  blue  color  of  the  less  cordate  lvs.,  in  the 
inclined  bluish  or  pale-tinged,  more  slender-tubed  and 
smaller  fls.  (which  do  not  rise  above  the  foliage),  and  in 
having  only  one  small  bract  at  the  base  of  the  fl.  B.M. 
3663.  B.R.  25:50.  h.B.C.  19:\8n9,  as  ffemerocallis  Sie- 
boldtiana.  There  is  a  form  with  the  body  of  the  leaf 
yellowish  white  and  the  edge  green.  L.  69.  — Lf.  blade 
and  petiole  each  1  ft.  long,  the  foliage  therefore  over- 
topping the  fls.  The  plant  usually  cult,  as  F.  Sie- 
boldiana  is  probably  F.  Fortnriei. 

Fdrtunei,  Baker.    Differs  from  F.  Sieboldiana  in  hav- 
ing smaller  lvs.  and  the  racemes  much  overtopping  the 


foliage,  as  in  other  Funkias.  Petiole  2-3  in.  long;  blade 
cordate-ovate,  +-5  in.  long  :  raceme  Y^  ft.  long  on  a  stem 
or  scape  1  ft.  long  :  fls.  pale  lilac,  funnel- 
shape,  P.,'  in.  long,  the  segments  lanceolate 
and  ascending  and  half  as  long  as  the  tube. 
—  Excellent.  Generally  cult,  as  J^.  Siebol- 
diana, and  many  of  the  pictures  of  that 
name  probably  belong  here,  as,  apparently, 
Gn.38,p.79;  A. G. 11:157;  A. F. 6:322.  It  is 
probable  that  the  garden  synonyms  cited 
under  F.  Sieboldiana,  are  usually  applied  to 
plants  of  F.  Fortunei, 

BB.    Leaves  green. 

oy&ta,  Spreug.    {F.cttirulea,  Sweet. 
F.  lanceoluta,  Sieb.).     Figs.  883,  884, 
885.     Lvs.  broad-ovate,  5-10  in.   long 
and  half  as  wide,  usually  tapering  to 
the    petiole,    but     sometimes    subcor- 
date  :    raceme   long  and   lax:  fl.  with 
a  shoi't,  slender  tube  and  suddenly  ex- 
panding into   a   bell-shape,   l^o-2   in. 
long,    nodding,    deep    blue. 
B.M.    894,   as  Hemerocuilis< 
cwrulen.      Mn.    1:73. -The" 
commonest  blue-fld. species ; 
usually   known   as     F,    cce- 
rnlea.  F.  margindfa,  Sieb., 
is  a    form    W'ith    white-bor- 
dered lvs. 

lancifdlia,  Spreng.(^.  Ja- 
p(5*(/c<(, Hort., of  some).  Lvs. 
lanceolate  to  narrowly  ovate- 
lanceolate,  the  blade  6  in. 
or  less  long  and  2  in.  or 
less  wide  :  raceme  lax,  6- 
10-fld.,  on  a  tall,  slender 
stem  :  Hs.  IK  in.  or  less 
long,  the  tube  slender  and 
gradually  enlarging  upward, 
pale  lilac.  Var.  dlbo-mar- 
ginita,  Hort.  {F.  dlbo-mar- 
qin,)ta.  Hook.,  B.M.  3(;.-)7) 
has  the  lvs.  edsivd  white. 
Var.undulita  (/'.  HH';»/')^i, 
Otto  &  Dietr.)  is  a  form 
with  undulate  white-mar- 
gined lvs.— Graceful.  Fls. 
smaller  than  those  of  F. 
ovata. 

F.  aitrea,  Hort.,  variegated 
forms  of  various  species.— i''. 
elata,  Hort.,  "bears  tall  scapes 
of  piile  blue  fls."— J",  gigantia, 
Hort. .has  "  long  spikes  of  blue  fls.' 

c'it'olia.  var.  alba-marginata.— i''.  tarditlbra,  Hort.= I— /•.  wmvu- 
lata,  Hort.=F.  lancifolia  var.— -F.  variegata,  Hort.=variegated 
foi-ms  of  various  species,  usually  of  F.  ovata  or  P.  lancifolia.— 
F.  viridis-marginata,  Hort.,  is  probably  a  form  of  F.  ovata. 

L.  H.  B. 

FTJRCRffiA  (Ant.  Francois  de  Fourcroy,  1755-1809, 
chemist).  Syii.,  Fovrcroya,  Fotircrcea,  Furcroya,  Fur- 
craiu.  AimniilUddceo'.  About  17  species  of  succulent 
desert  i)lants  from  tropical 
America,  particularly  Mex- 
ico, some  with  spiny  foliage 
like  Agave,  others  with  mi- 
nutely toothed  margins  like 
Beschorneria.  They  occa- 
sionally bear  immense  loose 
panicles  of  greenish  white 
fls.,  suggesting  those  of 
Yucca  filamentosa,  which 
are  known  to  every  plant- 
lover  of  the  North.  The 
perianth  of  Furcrfea  is  whit- 
ish ami  wheel-shaped  ;  in 
Agave  greenish  yellow,  fun- 
nel-shaped. The  filaments 
in  Purcriea  have  a  cushion- 
like swelling  at  the  base, 
which  is  absent  from  Agave. 
Furcraea  is  cultivated  much  884.  Old  capsule  of 

in  the  same  way  as  Agave,       Funkia  ovata.    Nat.  size. 


vataiX  1-5). 
narffmdia, Hort. ==F. Ian- 
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except  that  the  Furcrseas  are  given  more  heat  and  water. 
F.gigantea  has  a  very  pretty  variegated  form,  which 
makes  a  useful  pot-plant. 

As  a  rule,  Furcrseas  bear  fruit  not  more  than  once,  and 
then  die  without  producing  suckers.  However,  they 
produce  while  iu  flower  an  immense  number  of  bulbels, 
which  may  be  used  for  propagation.  It  is  impossible  to 
say  at  what  size  or  age  the  plants  will  bloom.  Grown 
in  pots,  they  may  take  a  century.  On  the  other  hand, 
plants  from  bulbels  have  been  known  to  flower  at  3  years. 


t" '/ 


Ml 

885.   Funkia  ovata.     (See  page  619.) 

A.   Texture  of  It'x.  firm  :  spines  usually  present,  deltoid: 

no  minute  teeth  on  margin.     (Furcroea  proper.) 

B.   Trunk  3-4  ft.  long:  spines  ahsent. 

giganWa,  Vent.     Lvs.  4-6  ft.  long,  4-6  in.  broad   at 

middle,  2J^-3  in.  above  base,  usually  without  marginal 

spines,  rarely  witii  a  few  near  the  base:  peduncle  20—40 

ft.  long:  odor  of  fls.  strong.    Trop.  Amer.    Naturalized 

in  Mauritius,  Madagascar,  India.    B.M.2250.    G.C.  III. 

23:227.     R.H.  1857,  pp.  206,  207.     Var.  variegata,  Hort., 

has  variegated  lvs. 

BB.  Trunk  none  or  short :  spines  present. 

c.  Length  of  lvs.  12  ft.  or  more. 

altlssima,  Todaro.     A  recent  and  little  known  species 

named  at  Palermo,  Italy.    Francesohi  writes  that  it  has 

hardly  any   trunk  :    lvs.   bright  green,   with   very  few 


spines,  12  ft   long  or  more,  erect,  not  drooping.    It  is 
tenderer  than  the  other  kinds. 

cc.  Lenijth  of  Irs.  5-6  ft. 
^legans,  Todaro.    Lvs.  4-5  in.  broad  at  middle,  3  in. 
above  base,  rough  on  the  back ;  prickles  large :  pedun- 
cle 20-25  ft.  long.    Mex. 

ccc.  Length  of  lvs.  S-S  ft. 
D.  Prickles  usually  large-sized. 
E.  Panicle  reaching  10-12  ft.;    branches  slightly 
compound. 
Cubftnsis,  Haw.    Lvs.  3-4  in.  broad  above  middle,  IK 
in.  above    base,  the  tip  convolute;    prickles   large,  dis- 
tant, hooked:   peduncle  5-6  ft.  long.    Odor  of  fls.  faint. 
This  and  P.  gigantea  are  widely  spread  in  trop.  Amer. 
and  often  cult,  in  the  Old  Worid.     They  are  the  oldest 
in  cult.     All  the  rest  are  rare.     \'ar.  in^Tmis,  Baker,  is 
spineless.    B.M.6543.    P.  Lindeni,   Jacobi,   has  varie- 
gated lvs.    I.H.21:186. 

EE.  Panicle  reaching  SO  ft.;  branches  copiously 

compound. 

tuberosa,  Ait.    Lvs.  a  trifle  longer  and  narrower  than 

in  P.  Culjensis.  2-3  iu.  broad:  fls.  sweet  scented.  Int.  by 

Franceschi,  1900. 

DD.  Prickles  middle-sized. 

puh6scenB,  Todaro.  Baker  does  not  say  that  the  lvs. 
are  not  convolute  at  the  tip,  nor  does  he  distinguish  the 
lvs.  from  those  of  P.  Cubensis,  except  in  the  smaller- 
sized  prickles.  It  is  presumably  the  only  species  in 
FurcraBa  proper  with  a  pubescent  ovary.  Peduncle 
scarcely  longer  than  the  lvs. :  panicle  5  times  as  long  as 
the  peduncle  ;  branches  copiously  compound.  Trop. 
Amer.  B.M.  7250. 

AA.   Texture  of  lvs.  flexible  and  wary  :  spines  absent: 

minute  teeth  on  margin.    {Subgenus  Bcezlia.) 

B.   Trunk  5-6  ft.  high:   lvs.  glaucous. 

Bedinghausii,  K.  Koch  {P.  Rofslii,  Andr^.  Yucca 
Parmentieri,  Koezl.  Pwzlia  regia,  Hort.).  Lvs.  3-4 
ft.  long.  ;i^  in.  broad  at  middle,  1  in.  above  base, 
permanently  glaucous  on  both  sides,  very  rough  on  the 
back:  inflor.  15-20  ft.  high.  Mex.  R.B.  1803,  p.  327; 
1883,  p.  133(full  history).  R.H.  1887,  p.  353  ;  1895.  pp. 
468,  469.    B.M.    7170.    Gn.  52,  p.  197.    G.C.  III.  9:489. 

BB.   Trunk  finally  40-CO  ft.  high:   lvs.  not  glaucous. 

longaeva,  Karw.  &  Zucc.  Lvs.  4-5  ft.  long,  4-5  in. 
broad,  narrowed  to  2  in.  above  base,  the  roughness  on 
the  back  only  on  the  keel:  inflorescence  40  ft.  long. 
Mex.     B.M.  5519.     G.C.  II.  10:6.53. 

F.  Franceschi,  G.  W.  Ol^^er  and  W.  M. 

FURZE.      (7fj-,  particularly  C.  Europwus. 
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GAILLABDIA  (personal  name).  CompdsiUp.  About 
a  ilozen  American  herbs  (largely  of  Atlantic  N.  Amer. ), 
with  alternate,  simple,  more  or  less  toothed,  punctate 
Ivs.  and  solitary  yellow  or  red,  showy  heads:  ray  fls. 
usually  neutral,  often  with  2  or  more  colors  or  shades; 
disk  fls.  mostly  purple,  the  styles  with  slender  hispid 
branches ;  involucre  with  two  or  more  rows  of  leafy  scales. 
Gaillardias  are  popular  and  worthy  garden  plants.  There 
are  two  types,  — the  annual  forms,  which  are  derived 
from  G.  piilcheUa  and  G.  awift/.i/otfoii,  chiefly  from  the 
former;  and  the  perennials,  which  issue  from  G.  aris- 
tata.    The  species  are  variable  and  confusing. 

Amongst  hardy  perennial  plants,  Gaillardias  are 
conspicuous  for  profusion  and  duration  of  flowers.  A 
constant  succession  is  produced  all  summer  until  very 
late  in  autumn.  They  produce  a  most  gorgeous  effect 
in  beds  or  borders.  Moreover,  they  are  highly  recom- 
mendable  for  cut-flower  purposes,  as  they  last  for  a  long 
time  in  water,  and  can  be 
gathered  with  ample,  self-sup- 
porting stems.  They  thrive 
best  in  light,  open,  well 
drained  soil,  and  should  have 
the  full  benefit  of  air  and  sun. 
In  heavier  or  in  moisture- 
retaining  ground  the  plants 
are  often  winter-killed.  The 
perennial  forms  are  propa- 
gatnd  by  division,  seeds  or 
cuttings  in  August  or  Septem- 
ber; also  by  root  cuttings  in 
early   spring.     Seedlings    do 


not  reproduce  the  parent  ;  therefore,  if  we  are  in  pos- 
session of  an  extra  good  variety,  we  must  resort  to 
the  other  modes  of  propagation,  though   for  general 


purposes  we  may  rely  on  seed  sowing,  as  this  involves 
less  labor,  but  the  cuttings  make  the  better  plants.  G. 
grandlflora  and  its  many  varieties  are  garden  forms  of 
G.  aristata.  Great  improvements  have  been  introduced 
in  late  years.  Some  of  these  are  highly  colored  and  of 
extraordinarily  large  size,  many  of  the  flowers  measur- 
ing 4  to  5  in.  across,  as  in  the  variety  named  Jas.  Kel- 
way.  Another  class  has  quilled  florets  {G.  fistxilosa),oi 
which  Buffalo  Bill  is  an  excellent  sample  — a  large,  pure 
yellow,  with  maroon  disk.  Vivian  Grey  is  also  a  re- 
markable and  most  distinct  variety,  with  clear  yellow, 
fringed  rays  and  disk  of  the  same  color. 

Cult,  by  J.  B.  Keller. 
A.    Annual  GaiUardius  :  fls.  normally  mostly  reel. 

amblyodon.  Gay.  One-2  ft.,  erect,  leafy,  hirsute:  Ivs. 
oblong  or  spatuiate,  sessile  and  auriculate,  entire  or 
nearly  so :  lobes  ( or  teeth )  of  the  disk  corollas  short  and 
obtuse:  rays  numerous,  brown-red  or  maroon  through- 
out their  length.  Tex.  F.S.  21:2149.  — Somewhat  cult, 
amongst  garden  annuals,  and  worthy. 

pulch^Ua,  Foug.  Erect,  branching,  12-20  in  ,  soft  pu 
bescent  :  Ivs.  oblong,  Ian 
ceolate  or  spatuiate,  rather 
soft,  nearly  sessile,  either 
entire  or  the  lower  ones 
lyrate-pinnatifid  :  lobes  of 
disk  tls.  acute  or  awned 
heads  2  in.  across,  the  flat 
rays  yellow  at  top  and  roae- 
purple  at  base.  Ark.  and 
La.  to  Ariz.  B.M.  1602,  3551 
as  G.  bicolor. 

Var.  picta,  Gray  (G.picta. 
Hort.).  Pig.  B8«.  The  com- 
mon garden  form  under 
cult.,  having  larger  heads 
and  of  various  colors.  B.M. 
3308.  R.H.  1852:20.  In  one 
form  (G.  fistulosa,  G.  tubu- 
losa,  G.  Lorenziana,  Hort.), 
the  ray  florets  and  sometimes 
the  disk  florets  are  enlarged 
H.  1881,  p.  377;   1885:150. 

AA.  Perennial  Gaillardias  :  fls.  normally  yellow. 
aristEtta,  Pursh  (G.  grandiflora,  G.  liitea,  G.  ntdxima, 
aj](\  G.  per^nvis,  Hort.).  Erect,  2-3  ft.:  Ivs.  rather 
thick,  lanceolate  or  oblong,  sometimes  spatuiate,  vary- 
ing from  entire  to  sinuate  pinnatifld :  lobes  of  disk  co- 
rollas acute  or  awned  :  heads  3-4  in.  across,  the  flat  rays 
yellow,  or  in  cult,  varying  to  red  (particularly  at  the 
base).  Plains  W.  B.M.  2940.  B.R.  14:1186.  Gng.  2:345. 
—  This  is  the  common  perennial  Gaillardia  of  gardens 
(cult,  under  many  names).  Blooms  the  first  year  from 
seed.  Prom  G.  pnlcliella  it  is  distinguished  by  taller 
growth,  firmer  Ivs.,  yellower  heads,  and  less  attenuate 
lobes  of  the  disk  fls.;  but  it  is  practically  impossible  to 
distinguish  the  two,  except  that  one  is  annual  and  the 
other  perennial.  l_  jj_  g^ 

GALACTIA  (Greek,  ski /a,  milk;  some  kinds  said  to 
have  a  milky  juice).  jLegifwindso'.  Perhaps  50  species 
of  prostrate  or  twining  perennial  herbs  or  erect  shrubs, 
widely  scattered.  They  are  of  the  smallest  hort.  value, 
and  are  chiefly  distingiuished  by  the  calyx  lobes,  4,  en- 
tire, acute:  fls.  in  racemes,  or  the  lower  ones  clustered  in 
the  axils:  pods  linear.  Two  kinds,  once  adv.  by  E.  Gil- 
lett. 

A.  Leaflets  S. 

glabella,  Mich.  Prostrate,  glabrous:  stems  matted, 
usually  branching,  1-2  ft.  long :  Ifts.  elliptic,  often 
notched  at  tip:  fls.  4-10,  reddish  purple:  pods  slightly 
pubescent.     Dry,  sandy  soil.    N.Y.  to  Pla.    B.B.  2:335. 


887.  Gaillardia  pulchella. 

The  form  known  as  6.  Lo- 
renziana  (X  >3). 

,nd  tubular.    Fig.  887.    R. 
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AA.   Leilflrts    7-9. 
£lliottii,  Nutt.    Lfts.  elliptic-oblong,  notched,  pubes- 
cent beneath  :    tls.  white,  tinj^ed  red  :    pod  silky.    Dry 
soil.    S.  C.  to  Fla. 

GALANTHUS  (Greek,  milk  flower).  Amaryllidclcete. 
Snowdkop.  The  flowers  of  Snowdrops  (  G.  nivalis.  Fig. 
888)  are  amongst  the  smallest  and  daintiest  of  our  com- 
mon hardy  cultivated  spring-bloomiog  bulbs.  Much 
.sentiment  attaches  to  them,  and  in  many  an  old-fash- 
ioned garden  they  are  the  earliest  flowers  of  the  new 
year.  They  often  bloom  in  early  March,  before  all  the 
snow  has  gone.  Their  pendulous  white  flowers,  with 
the  "heart-shaped  seal  of  green"  dear  to  Rossetti,  hold 
a  unique  place  in  the  affections  of  lovers  of  gardens. 
Snowdrops  are  amongst  the  very  few  flowers  in  nature 
in  which  the  green  color  is  decidedly  attractive  to  our 
sen.ses.  At  first  sight  the  fls.  seem  to  have  3  large 
white  petals,  inclosing  a  green  and  white  tube  with 
6  tips,  but  a  second  glance  shows  that  the  parts  that 
function  as  petals  are  the  outer  segments  of  the  peri- 
anth, while  tlie  3  inner  ones,  with  their  2-lobed  tips,  are 
not  grown  together,  but  overlap  slightly,  forming  a 
rather  crude  but  stiffish  tube.  It  would  be  interesting 
to  know  whether  the  green  marks  have  any  relation  to 
calyx  tips.  Each  plant  has  a  globose  coated  bulb,  2-3 
Ivs.,  grows  6-9  in.  high,  and  bears  usually  only  1  flower, 
which  emerges  from  a  spathe.  Behind  the  perianth  is 
a  globose  green  body,  which  is  the  ovary. 

In  a  congenial  spot,  moist,  cool  and  shady,  the 
plants  increase  satisfactorily,  and  sometimes,  without 
any  care  whatever,  form  a  bed  from  which  literally 
thousands  of  flowers  may  be  picked  at  what  is,  perhaps, 
the  most  desolate  and  wearisome  moment  of  the  year. 
(For  aflne  picture  of  Galanthus,  natTiralized  in  the  grass, 
seeG.M.34:I84.)  The  leaves  are  linear  and  channeled, 
and  in  dark,  shining  masses  make  a  rich,  quiet  effect. 
They  come  out  with  the  fls.,  attain  their  full  growth 
later,  and  commonly  die  down  in  midsummer  or  fall.  A 
fine  large  bed  of  Snowdrops  is  more  to  be  desired  than 
many  novelties,  rarities,  or  any  individual  plants  of 
indifferent  health  and  vigor.  The  bulbs  are  cheap,  and 
should  be  ordered  in  liberal 
quantities.  In  purity,  modesty 
and  simplicity,  Snowdrops  have 
perhaps  no  peers  among  hardy 
spring-blooming  bulbs  other  than 
squills,  grape  hyacinths,  and  the 
glory-of-the-snow  ( Chionodoxa). 
Crocuses  are  more 
cheerful  and  more 
brilliant  plants,  with 
larger  and  more  vari- 
ously colored  flowers. 
An  era  of  new  in- 
terest in  SnowdrODs 
beffan  about  1H7.">, 
with  the  introduction 
of  the  "giant"  kind 
{G.  Blweaii,  Fig. 
889),  but  those  who 
do  not  care  for  "  large 
violets"  will  be  likely 
to  cling  to  the  small 
Snowdrops.  Never- 
theless, G.  Elwesii  is 
very  distinct,  and 
should  be  the  first 
choice  if  any  large 
kinds  are  desired, 
and  to  secure  the 
Galanthus  nivalis,  best  forms  the  con- 
noisseur should  buy 
imported  t  nibs  of  its  varieties.  The  only  kinds  known  so 
far  \o  possess  a  patch  of  green  at  the  base  of  the  inner 
segments  are  G.  EUvvsii  and  Fosleri.  Considering  that 
there  are  only  2  main  types  in  this  genus,  -nivalis  and 
Elwesii,  the  profusion  of  Latin  names  (especially  since 
1888,  the  date  of  Baker's  "  Handbook  of  the  Amaryllid  efe") 
is  rather  tryinir,  except  to  the  connoisseur  who,  unlike 
the  general  puldic,  is  chiefly  interested  in  the  larger- 
flowered  forms  and  the  novelties. 
There  are  several   types  of  minor  importance.    The 
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autumn-flowering  kinds,  representing  many  Latin 
names,  as  Ocfobrensis,  Corey  re  n.'<i.'i,  HegincB  Olgtp,  are 
usually  weak-growing  plants.  However,  nuich  is  hoped 
from  G.  Ciliciciis,  especially  by  the  florists,  who  have 
hitherto  found  no  Snowdrop  that  could  be  profitably 
forced  for  Christmas.  Doubleness  seems  to  add  noth- 
ing to  the  beauty  of  Snowdrops.  So  far  it  seems  to 
have  affected  only  the  inner  segments  of  G.  ^livalis  and 
G.  Ehvesii.  Yellow  Snowdrops  are  also  practically 
unknown  in  America.  In  these  the  heart-shaped  spot 
and  the  ovary  are  yellow  instead  of  green.  Of  these, 
G.  fl'iresrens  is  said  to  have  brighter  markings  than  G. 


lutescetis 


W.  M. 


The  Galanthus  is  a  true  winter  flower,  and  one  of  the 
few  kinds  of  bulbs  which  grow  naturally  in  partial  shade, 
and  suffer  by  actual  baking  of  the  bulbs.  They  are 
found  naturally  in  northern  exposures,  and  conditions 
similar  to  these  inure  to  their  welfare  in  gardens.  The 
October  kinds  must  be  grown  in  frames,  for  the  leaves 
will  not  ripen  in  the  open.  The  fall-flowering  forms  are 
mostly  Grecian,  and  they  all  show  a  white  line  in  the 
channeled  face  of  their  leaves.  G.  iiivitlis  flowers  in 
the  writer's  garden,  at  Elizabeth,  N.  J.,  in  a  mild  Janu- 
ary, and  G.  A'lwesii  is  even  earlier.  Among  the  choicer 
kinds  are  G.  Impernti,  G.  Ikiiriie  (very  distinct,  Scilla- 
like  Ivs.),  G.  Whittalli  and  G.  Melvillei  major,  quite 
the  finest  forms  of  G.  nivalis.  For  general  culture  no 
form  of  Galanthus  is  so  universally  satisfactory  as  G. 
iiiviilis.  The  writer  has  had  diappointing  results  with 
G.  E'isteri,  and  cannot  see  that  G.  Cattcasicus,  var. 
marintus,  is  any  great  gain  in  size. 

The  yellow  markings  on  Snowdrops  are  signs  of  de- 
generacy. Among  the  flowers  each  season,  though  more 
frequent  at  some  times  than  others,  will  be  found  those 
with  lieht  colored  markings  and  occasionally  some  white 
ones,  but  these  plants  show  lack  of  vigor.  In  G.  Elivesii 
the  spathes  are  sometimes  2-fld.  instead  of  one.  All  the 
fall-tloweriug  kinds  are  rather  delicate  and  decidedly 
costly,  and  promise  nothing  for  forcing.  G.  Elwesii 
would  be  best  for  gentle  forcing.  The  fall-flowering 
kinds  are  probably  all  forms  of  G.  nivalis,  including 
G.  OlgcF,  which  Baker  keeps  as  a  distinct  species. 

J.  N.  Gerarii. 

Index  of  names  accounted  for  below: 
Byzantinus,  12.  Fosteri,  9.  nivalis.  1. 

Cassaha,  5.  Graecus,  6.  ochrospilus,  5. 

Caucasious.  4.  granditlorus,  11.  plicatus,  10. 

C'ilicicus.  'J,  Ikiiria^.  8.  robltstiis.  5. 

Corcyreiisis.  \.  Iniperati.  3.  unguiciilatus,  5. 

Elwesii,  .1.  latifolius.  7.  Whittalli.  &. 

Erithrce,  5.  viaxinnis,  4.  11. 

A.  Lvs.  merehj  channeled,  not  plaited. 
B.    Width  of  lvs.  small,  3-4  lines, 
r.  Base  of  lvs.  not  very  narrow. 

1.  nivalis,  Linn.  Common  Snowdrop.  Figs.  888,  889. 
Bull)  (i-12  lines  thick;  basal  sheath  split  down  one  side; 
lvs.glaucous,finally  6-9in.  long:  outerperianth  segments 
oblong,  6-12  lines  long  ;  inner  segments  green  only  at 
the  sinus.  Feb.,  Mar.  Pyrenees  to  Caucasus.  R.  H. 
1880,  p.  148.  G.M.34:1,')4.  G.C.  II.  11 :2;i7.  Gt.  48,  p.  2:)2. 
There  are  large-fld.  and  double  forms.  Var.  Corcyrfinsis 
and  others  flower  in  Nov,  At  least  2  varieties  have  yel- 
low instead  of  green  markings.  Var.  reflexus  has  outer 
segments  reflexed.    G.M.  34:155. 

CC.  Base  of  Ivs.  very  narrow. 

2.  Cilfcicus,  Baker.  Less  robust  than  Fosteri,  with 
much  narrower  lvs.,  which  are  narrowed  gradually  from 
the  middle  to  a  very  narrow  base.  Green  color  as  in 
nivalis.  Bulb  K-in.  thick:  lvs.  whitish  beneath;  outer 
segments  oblong,  9  lines  long,  3-4  lines  broad;  stamens 
more  than  half  as  long  as  the  inner  segments.  Mt.  Tau- 
rus, in  Cilicia.  where  it  fls.  Nov.  to  Mar.  Int.  1898.  See 
G.C.  111.21:214.  Pictured  in  G.  C.  III.  23:79.  A.  F. 
13:1137.    Gng.  6:244.   F.E. 11:282.    Gt.  48,  p.  228. 

BB.    Width  of  lvs.  medium,  6-9  lines  long. 

c.  Eoliage  moderately  glaucous. 

u.   Outer  segments  of  perianth  1^-15  lines  long. 

3.  Imperitti,  Bertol.  Fls.  larger  than  in  G.  nivalis; 
outer  segments  more  spatulate.  Naples  and  Genoa. 
This  and  Cancasicus  are  regarded  by  Baker  as  subspe- 
cies of  nivalis.    G.C. II. 11:237.    G.M. 34:155. 
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DD.  Outer  segments  9-H  lines  long. 

4.  CaucAsicus,  Baker  {F.  Bednutei,  Rupr.).  Lts. 
iinal]y8-9  in.  loug,  mostly  9  lines  broad;  outer  segments 
oblong-spatulate,  with  a  very  narrow  claw.  Pis.  later 
than  nivalis.  Caucasus.  Van  Tubergen  seems  to  cata- 
logue var.  m^zimus  of  this  species,  but  consult  No.  11. 

cc.  Foliage  very  glaucous. 

D.  Inner  segments  with  lobes  rather  spreading 

or  crisped. 

5.  flwesii,  Hook.  Giant  Snowdrop.  Fig.  889.  Bulb 
larger  and  fls.  more  globose  than  in  nivalis:  outer  seg- 
ments oblong-spatulate,  9-15  lines  long,  6-9 lines  broad : 
inner  segments  green  in  the  lower  half  and  also  around 
the  sinus.  Mts.  of  Asia 
Minor.  B.M.  6166.  R.H. 
1880,  p.  148.  G.  C.  II. 
11:  236.  G.M.  34:154.— 
The  inner  segments  are 
narrowed  suddenly  just 
below  the  apical  lobes, 
which  are  square  and 
much  lai  ^er  th  in  m  Fos 
teri.  1  hej  al  o  form  a 
narrower  tul  e  than  in 
any  other  species  \  an 
Tubergen  a  1\  ertises 
Tars.   Cassaba    t  \    F 
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839.  Galanthus  nivalis  and  Elwesii. 
The  upper  fls.  are  G.  niealls.     The  lowest  one  is  G.Elwesif 
The  middle  fls.  are  a  variety  of  Q.  Elwesii. 
.^:471.    Gng.  5:180    Gt.  48,  p.  225.  Gn.  55,  p.206),ochro- 
spilus,  ungniculitus  (G.  C.  III.  17:361 ),  and  Erlthrae,  or 
Whittalli  (Gn.57,p.45),  which  has  the  largest  fls.     G. 
roliii.'^tKs.  Hort.,  seems  never  to  have  been'  accounted 
for    by    Baker.     It   may   perhaps   be    G.  Ehvesii,  var. 
robustus     which  is  a  trade  name.    It  is  broad-lvd.  and 
glaucous. 
KD     Inner  segments  with  lobes  not  spreading  or  crisped . 

6.  Graecus,  Orph.  Very  near  Elwesii,  but  differing  as 
above  and  in  the  smaller  fls.  and  narrower  outer  seg- 
men's     April.    Chios. 

BBB.    Width  of  Ivs.  greatest,  9-ll  lines. 

c.    Green  color  only  near  the  sinus. 

D.    Colored  on  both  sides  of  the  inner  segments. 

7.  latifolius,  Rupr.  Bulb  1  in.  thick  :  Ivs.  lorate, 
bright  green  ;  outer  segments  oblong-spatulate,  6-9 
lines  long  ;  inner  segments  green  around  the  sinus,  in- 
side and  out  :  anthers  suddenly  narrowed  to  a  sharp 
point,  while  in  nivalis  and  Elwesii  they  are  gradually 
narrowed,  Caucasus,  where  it  fls.  in  "Mav.  G.C.  II. 
11:237;  15:404;  1868:578.    Gt.  48,  p.  229. 

DD.    Colored  on  only  one  side. 
^  8.  Ikirise,  Baker.     Resembles  Fosferi  in  foliage,  and 
Elwesii  not  in  coloring  but  in  the  square,  crisp  lobes  of 
the  inner  segments,  which  tend  to  recurve.    Outer  seg- 
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ments  nearly  1  in.  long  :  stamens  rather  shorter  than 
the  inner  segments  ;  green  color  occupying  half  the 
outside  of  the  inner  segments.  Island  of  Nikaria  (the 
classical  Ikaria).  See  GC  111.  13:.506.  Gn.  52.  p.  361 
and  49,  p.  330.    Int.  1893. 

cc.    Green  color  also  on  the  lower  half  of  the  inner 
segments. 

9.  Fbsteri,  Baker  Resembles  latifolius  in  foliage  and 
Elwesii  in  flower,  but  the  apical  lobes  of  the  inner  seg- 
ments are  short  and  erect,  and  smaller  than  in  Elwesii. 
Also  the  stamens  are  not  more  than  half  as  long  as  the 
inner  segments,  while  in  nivalis,  Elwesii  and  latifolius 
they  are  three-fourths  as  long.  Asia  Minor.  Int.  1889. 
G.M.  34:154. 

AA.    Lvs.  plaited,  the  edges  permanently  rolled  back. 
B.    Green  color  only  near  the  sinus. 

10.  plicitus,  M.  Bleb.  Bulb  larger  than  in  nivalis: 
outer  segments  oblong  from  a  very  narrow  base,  very 
convex  on  the  back.  9-12  lines  long,  wide-spreading  or 
even  reflexed:  inner  segments  green  in  the  upper  half, 
with  a  white  edge.  March,  April.  Crimea.  This  is 
much  confounded  with  G.  Caucasicus.  G.C.  II.  11:236. 
B.R.  7:545.    B.M.  2162.    G.M.  34:155. 

11.  grandifloruB,  Baker  (G.  mdximus.  Baker,  not 
Velatovvsky).  Possibly  a  hylirid  between  plicatus  and 
some  form  of  nivalis,  remarkable  for  its  robust  habit 
and  green  color,  extending  more  than  half  way  down  to- 
wards the  base  of  the  inner  segments.  Int.  1893.  See 
G.C.  III.  13:.354,  656.  See  also  6.  Caucasicus,  var. 
maximus,  No.  4. 

BB.    Green  color  also  on  the  lower  half  o    the  inner 
segments. 

12.  Byzantlnus,  Baker.  Intermediate  between  plica- 
tus and  Elwesii.  "Lvs,  3  in.  broad,"  which  seem.s 
hardly  possible,  glaucous  on  both  sides,  especially  be- 
neath ;  margins  distinctly  and  permanently  recurved; 
outer  segments  oblong,  convex  on  back,;9  lines  long,  4 
lines  broad,  apical  lobes  somewhat  reflexed  and  crisped: 
stamens  much  shorter  than  inner  segments.    Int.  1893 


See  G.C.  III.  13:226 
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GALAX  (Greek,  3«;a,  milk;  alluding  to  the  white- 
ness of  the  flowers),  hiapensicleea.  Galax  lvs.,  with 
their  lovely  shades  of  red  or  bronze,  furnish  some  of 
the  most  artistic  decorative  material  for  Christmas. 
The  diapensia  family  has  only  6  genera,  and  all  of  them 
are  monotypic  or  neaily  so.  The  family  seems  to  be 
nearly  crowded  out  in  the  struggle  for  existence,  and  its 
geographical  distribution  is  interesting.  Galax  is  dis- 
tinguished from  the  other  genera  by  the  corolla  5- 
parted,  with  entire  segments  :  stamens  connate  with 
the  spatulate  staminodes :  anthers  1-celled  :  style 
very  short.  The  plant  has  long  been  cult,  in  hardy  bor- 
ders and  rockeries  for  its  beautifully  tinted,  persistent 
Ivs.  and  its  slender  spikes  of  fls.  borne  in  July.  The 
plant  grows  about  6-9  in.  high,  and  is  native  to  the  moun- 
tains of  Virginia  to  Georgia.  J.  B.  Keller  recommends 
a  northern  aspect  in  the  lower  part  of  the  rockery, 
where  the  plants  can  have  shade  and  moisture.  Prop, 
by  division.    Galax  is  usually  called  "Coltsfoot." 

aph^IIa,  Linn.  Galax.  Rhizome  perennial  :  Ivs.  all 
from  the  root,  heart- or  kidney-shaped,  crenate-dentate, 
often  tinged  with  red  or  bronze,  with  radiating  nerves 
and  slender  petiole,  sheathing  at  the  base.  B.M.  754. 
G.F.  5:605.  "Aphylla"  means  "leafless,"  referring  to 
the  scape.  ^_  jj_ 

The  use  of  Galax  leaves  for  decorative  purposes  in  a 
commercial  way  dates  back  only  to  1890,  when  they 
were  introduced  to  the  northern  florist  trade  by  the 
writer,  who  had  experimented  with  them  for  several 
years  before  that  date,  sending  to  hospitals  and  indi- 
viduals. The  reports  received  fully  justified  the  intro- 
ducer in  advertising  the  leaf  widely  as  a  florist's  deco- 
rative material  for  making  wreaths,  crosses,  and  in 
fact  all  designs  for  which  ivy  leaves  up  to  that  time 
had  been  employed  almost  exclusively.  To-day  Galax 
leaves  have  to  a  great  extent  taken  the  place  of  ivy 
leaves,  being  less  expensive,  easier  handled  and  kept, 
and  furnishing  long,  wiry  stems.    The  \irilliant  bronze 
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leaves  supply  a  color  long  needed  iu  this  clajs  of  work. 
The  sizes  of  the  leaves  vary,  also,  from  Jj  iuch  or  less  to 
5  inches  in  diameter,  further  extending  their  usefulness. 
Small  green  Galax  leaves  are  now  used  extensively  for 
liunchiug  with  violets,  taking  the  place  of  the  violet 
leaves.  One  of  the  features  of  the  holiday  season  in 
Boston  is  the  faljir  with  his  stand  of  violets  bunched 
with  green  Galax.  They  come  in  again  and  are  used  the 
same  way  at  the  first  touch  of  spring,  when  the  early 
trailing  arbutus  or  "Mayflower"  appears  on  the  street. 
They  can  be  arranged  to  cover  much  more  space  than 
the  ivy  leaves,  and  do  not  have  to  be  wired,  as  is  the 
case  with  the  latter.  The  keeping  qualities  of  Galax  are 
remarkable,  and  they  are  now  used  the  year  round  from 
cold  storage.  Outdoor  designs,  as  in  cemeteries,  will 
keep  fresh  and  bright  for  months  if  not  dried  out,  but 
otherwise  require  no  care.  A  favorite  arrangement  of 
Galax  leaves  is  to  place  them  loosely  in  a  small  vase, 
where  they  will  retain  their  bright  colors  and  shape  for 
weeks  even  in  a  close,  "warm  room,  though  most  of  the 
leaves  are  used,  commonly  with  flowers,  in  designs 
made  up  by  the  florist.  As  a  Christmas  decoration 
they  stand  preeminent,  and  their  general  good  quali- 
ties mentioned  above  cause  them  to  be  used  throughout 
the  year,  more,  perhaps,  than  any  other  decorative  green, 
ferns  possibly  excepted. 

In  Philadelphia  a  few  seasons  ago  an  enterprising 
young  woman  introduced  a  novel  and  taking  innovation 
in  the  shape  of  potted  Galax  plants  for  society  dinners. 
Small,  brilliantly  colored  green  and  bronze  Ivs.  were  ar- 
ranged in  tiny  pots,  specially  designed  by  Messrs. 
Sackett  &  Company,  and  placed  at  each  plate,  to  be  car- 
ried away  by  the  gue.sts  as  souvenirs.  They  were  also 
sold  through  one  of  Philadelphia's  leading  merchants 
by  thousands.  The  larger  cities,  Boston,  New  York, 
Philadelphia  and  Chicago,  use  the  largest  quantities, 
though  many  of  these  are  retailed  again  to  smallercities 
and  towns  all  over  the  United  States  and  Canada,  and 
there  is  a  large  export  trade  now  established  in  them, 
mostly  to  Germany  and  the  Netherlands.  In  1899-1900, 
about  70  tons  were  sold. 

The  area  over  which  Galax  is  collected  extends  from 
Virginia  to  Georgia,  and  is  so  vast  that  there  is  no  dan- 
ger of  exterminating  the  plant  by  collecting  the  leaves, 
even  if  it  were  in.iured  thereby,  which  does  not  seem 
to  be  the  case.  It  is  not  practicable  to  grow  the  plants 
for  the  harvest  of  leaves,  at  least  in  America,  the  pro- 
cess being  too  expensive.  Under  cultivation  they  would 
perhaps  not  average  one  perfect  salable  leaf  per  plant, 
as  a  speck  or  wormhole  renders  the  leaf  unfit  for  deco- 
rative purposes.  In  Europe  Galax  has  been  tried  with 
varying  success  under  glass,  the  leaves  bringing  a  very 
high  price. 

Oalax  aphylla  is  a  beautiful  ground-covering  plant, 
specially  adapted  to  the  Rhododendron  border,  -nhere 
the  soil  and  situation  alike  are  suitable  to  its  growth, 
an  delights  in  shade  and  a  cool,  moist,  peaty  loam.  Its 
charms  are  far  better  known  in  England,  however,  than 
at  home.  The  leaves,  when  full  grown,  are  always 
bright  green,  the  brilliant  bronze  shades  appearing 
later  when  the  plant  ripens  and  the  frosts  begin.  Then 
when  they  are  exposed  to  the  direct  rays  of  the  sun  the 
alternating  freezing  and  sun  action  cause  the  leaves  to 
turn  in  a  short  time,  though  sometimes  this  occurs  to  an 
extent  before  any  freezing  weather.  In  dense  shade  they 
always  remain  green.  In  spring,  when  the  sap  begins  to 
Starr,  the  leaves  often  turn  green  or  dingy  again,  and 
eventually  die  down  the  second  season. 

Harlan  P.  Kelset. 

GALEANDRA  ( Greek  for  helmet  and  stamen ) .  Oreh  id 
Hcetr.  tribe  Whiilnv.  A  genus  of  deciduous  epiphytes. 
Lvs.  rlistichoui.  membranaceous:  labellum  infundibuli- 
f orm :  sepals  and  petals  equal,  spreading:  column  erect, 
winged:  pollinia  2.    Culture  as  for  Eulophia. 

DevoniiLna,  Lindl.  Stem  erect:  lvs.  linear-lanceolate, 
sheathing  at  base:  sepals  and  petals  lanceolate,  reddish 
brown,  with  green  margins;  labellum  whitish,  veined  in 
from  with  crimson.  From  the  banks  of  the  Rio  Nigro. 
B.M.  4('.10.    I. H.  21:176.  A.P.6:609. 

Baderi,  Lindl,  Stems  subcylindric,  nearly  fusiform: 
lvs.  lanceolate:  racemes  terminal,  drooping:   fls.  large; 
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sepals  and  petals  similar,  lanceolate,  yellowish;  label 
lum  pale  yellow  in  the  throat,  interior  portion  purplish. 
Mex.  S.    B.R.  26:49.    P.M.  14:49. 

D'EscagnoUeina,  Reichb.  f.  Stems  terete,  tapering 
both  ways:  lvs.  lanceolate,  pointed:  racemes  terminal 
and  drooping  :  sepals  and  petals  similar,  ascending, 
narrow,  yellowish;  lip  funnel-form  or  nearly  bell-form, 
fluted,  with  a  rose-purple  blotch  on  the  lower  limb. 
Brazil.    I.H.  34:22  (1887).  Oakes  Ames. 

0AL£6A  (Greek,  ijata,  milk  :  supposed  to  increase 
the  flow  of  milk).  Leguminbsif.  Of  109  names  of  spe- 
cies in  this  genus,  only  6  are  now  retained,  most  of  the 
rest  being  referred  to  Tephrosia.  The  2  plants  men- 
tioned below  are  hardy  herbaceous  perennials  of  the 
easiest  culture,  about  3  ft.  high,  with  odd-pinnate  lvs. 
and  pea-shaped  fls.  of  purplish  blue  or  white.  They  do 
not  require  frequent  division,  make  bushy  plants,  and 
bear  in  July  and  Aug.  many  dense,  axillary  and  termi- 
nal racemes  of  fls.,  which  are  useful  for  cutting.  Seeds 
of  Goat's  Rue  are  still  offered  abroad  among  miscel- 
laneous agricultural  seeds,  but  the  plants  are  little 
known  in  this  country. 

A.   Leaflets  lanceolate :  stipules  broadly  lanceolate. 

oilicinilis,  Linn.  Goat's  Rue.  Height  2-3  ft. :  Ifts. 
mucronate:  fls.  purplish  blue.  Eu.,  W.  Asia.  Var.  41ba 
or  ^Ibiflora  is  commoner  in  cult.  Gn.  50,  p.  2G9.  — A  rose- 
colored  variety  is  sold  abroad ;  also  a  dwarf,  compact, 
lilac-fld.  variety. 

AA.    Leaflets  lanceolate  :   stipjtles  broadly  ovale. 

orientalis,  Lam.  Foliage  and  stipules  larger:  fls.  pur- 
plish blue,  nodding:  pods  pendulous.  Caucasus.  B.M. 
2192.  B.  R.  4:326. -"Height  2H-4  ft.:  rootstock  creep- 
ing: stem  simple."    J.  B.  Keller. 

J.  B.  Keller  and  W.  JI. 

GALIUM  (Gallon  was  the  name  of  a  plant  mentioned 
by  Dioscorides  as  used  iu  curdling  milk.  G.  verum  is 
used  locally  abroad  for  this  purpose).  RubidcecB.  Bed- 
STBAW  or  Laut's  Bedstraw,  because  of  the  legend  that 
one  of  these  plants  was  iu  the  hay  on  which  the  mother 
ol  Christ  rested.  This  genus  contains  150-250  species, 
widely  scattered  in  temperate  regions,  mostly  weeds, 
often  harsh  to  the  touch,  but  frequently  beautiful  in 
their  regular,  mathematical  habit,  caused  by  the  whorled 


arrangement  of  the  lvs.  A  few  plants  are  slightly  used 
abroad  in  carpeting  rockeries,  but  G.  Mollugo  is  a 
standard  plant  with  many  florists  who  have  a  hardy 
border     Their  delicate  sprays  of  minute  white  flowers 
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aro  used  to  lighten  the  ell'ect  of  bouquets  of  other  fis., 
notably  sweet  peas,  \v'hich  can  hardly  be  arranged  with 
theirown  foliage,  and  which  in  large  masses  are  inclined 
to  look  heavy  and  lumpy.  Gypsophilas,  which  are  used 
for  the  same  purpose,  bloom  later.  They  have  an  equal 
infinity  of  detail,  which  baffles  the  eye  to  comprehend. 
The  botanist's  analysis  of  all  this  misty  delicacy  and 
airy  grace  is  "fls.  in  axillary  and  ti-rrninal,  trichotoraous 
cymes  and  panicles.  "  He  also  declares  that  the  Ivs.  are 
really  opposite,  the  intervening  members  of  the  whorls 
being  stipules.  Pig.  890.  Galiums  are  annual  or  peren- 
nial herbs,  with  4-angled,  slender  stems  and  smail, 
white,  green,  yellow  orpurple  tls. ;  corolla  wheel-shaped, 
4-lobed;  stamens  4:  styles  2.  The  following  are  peren- 
nials from  creeping  rootstocks,  with  white  fls.  in  termi- 
nal i»anicles. 

A.    Lvs.  in  4^s  ;  fruit  hairy. 

boreile,  Linn.     Height  }4-l}4  ft.:    stem  rather  firm, 

erect  and  slightly  branched:    lvs.  lanceolate  or  linear, 

:^-ribbed,  scarcely  rough  at  the  edges,  often  1  in.  long: 

petals  with  very  short,  incurved  points.    Native. 

AA.  Zvs.  in  S's  or  B's  :  fr.  smooth  or  slightly  grnnulated. 
MoUiigo,  Linn.  Stem  1-3  ft.  long,  more  or  less 
branched:  lvs.  obovate  to  oblong  or  linear,  more  or  less 
rough  at  edges,  always  terminated  by  a  little  point:  pet- 
als abruptly  narrowed  intoa  relatively  long  point.  — This 
is  known  in  some  places  as  "Baby's  Breath," although 
that  name  is  also  given  to  Gypsophilas  (which  see). 
Eu.    Perennial. 

GALPHlMIA  (anagram  of  Malpighia).  ilalpighict- 
cc'cp,  an  order  of  almost  no  horticultural  value.  This  ge- 
nus includes  a  yellow-fld.  shrub  cult,  in  the  extreme 
South,  and  valued  for  the  e.xceptional  length  of  its  flow- 
ering season.  The  genus  has  a  dozen  or  less  species, 
mostly  Mexican.  Shrubs  or  subshrubs:  lvs.  op- 
posite, slightly  glaucous  on  both  sides  or  be- 
neath, entire  or  obscurely  toothed,  glandular  at 
the  margin  or  base  of  blade  or  at  the  tip  of  the 
)eaf-stalk:  racemes  terminal:  fls.  yellow  or  red- 
dish. G.  nitida,  probably  a  recent  species,  is 
cult,  by  E  N.  Reasoner.  Three  or  four  other 
kinds    are  rarely  cult,  under  glass  abroad. 

GALTdNIA    (after    Francis   Galton,    the   dis- 
tinguished anthropological  writer).    Giant  Sum- 
mer Hyacinth.    One  of  the  few  Cape  bulbs  that 
are  practically  hardy.     This  fine  plant  grows  3-.5 
ft.  high  and  produces  racemes  9-12  in.  long  of 
white,   funnel-shaped,  pendulous  fls.  in  July  or 
later.    The  plants  should   be  heavily  mulched  if 
leftoutdoors  where  winters  are  severe.  In  favored 
localities  the  bulbs  may  be  left  for  several  years 
with  increasingly    better  results.    Largo  clumps 
are   desirable..  They    have    been   suggested    for 
cemetery  planting.   The  genus  differs  from  hya- 
cinths mainly  by   its    more  numerous   and    flat- 
tened seeds.     The  other  2 
species  are  inferior  to  the 
following,   which    was  in- 
troduced   by    Leichtlin  in 
the    early    seventies,   and 
now     holds   a    permanent 
place  in  horticulture.    The 
plants  prefer  a  rich,  open, 
moist  soil.    Liliacece. 

c^ndicans,  Decne.  (//i/- 
acinthiis  cand  icii  ii  s  , 
Baker).  Pig.  891.  Bulb 
large,  round,  coated  :  lvs. 
lorate -lanceolate,  2}i  ft. 
long:  scape  often  4  ft. 
high:  racemes  ]2-20-fld.: 
fls.  fragrant  P.S.  21:2173 
G.C.  1871:380:  1872:1099 
and  H.  15:273.  R.H.  1882, 
p.  32.  P.O.  3:101.  A.  G. 
17:281.  w.  M. 
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GAM6LEPIS  (Greek  for 


referring  to 


GAMBOGE. 

GarciKu,. 


See   under 


the  involucre).  Compdsita.  About  a  dozen  S.  African 
herbs  or  small  shrubs,  somewhat  allied  botanically  to 
Chrysanthemum.  Lvs.  alternate  and  mostly 
pinnatisect:  peduncles  l-headed,the  heads  bear- 
ing 1  series  of  yellow,  pistillate  rays,  the  disk  fls. 
perfect:  akenes  without  pappus,  wingless  and 
glabrous. 

Annua,  Less.  (G.  Ta^Tf (cs,  DC).  Pig.892.  An- 
nual, of  wiry  growth,  a  foot  or  less  high,  very 
floriferous:  lvs.  pinnate  or  pinnately  parted,  5-7 
lobes  or  leaflets  on  either  side  of  the  rachis  and 
the  leaflets  entire  or  lobed :  involucre  nearly  or 
quite  urn-shaped,  the  scales  joined  more  than 
half  their  length:  fl. -heads  bright  yellow  or 
orange,  %  in.  across. -Hardy  or  half-hardy.  Of 
easiest  culture  from  seeds  in  sunny  places,  and 
most  excellent  for  ribbon  borders  and  for  low 
mass  effects.     Continuous  bloomer.      l_  jj^  b_ 

GAKCfNlA  (L.  Garcin,  who  lived  and  collected 
in  India,  and  wrote  in  the  eighteenth  century). 
Guttifera.    This  genus  includes  the  Mangosieen, 
which  is  declared  by  some  connoisseurs  to  be  one 
of  the   rarest  and   most  luscious  of  all  tropical 
fruits;   also  the  Gamboge   Tree,  whose    resinous 
.iuice  yields  a  well-known  pigment  and  purgative. 
The  Mangosteen  is  cultivated  in  the  West  Indies; 
the  Gamboge  Tree  is  also  cult,  in  S.  Pla.    It  is  a 
broad-leaved  tree  of  slow  growth.    The  Mango- 
steen is   about  the  size  and  shiipe  of  an   orange, 
with    rind   considerably 
thicker,  and    edible  seg- 
ments  of   form    and  ar- 
rangement like  those  of 
an    orange.      It    is    bril- 
liantly   colored    outside 
with   rich    purple.     The 
persistent    stigmas    and 
calyx    lithes   are  seen  in 
Fig.   893.    The  flavor  is 
said    to    suggest    some- 
thing  between    a   grape 
and    a  peach.     Number- 
less efforts    are   said   to 
have   been  made  to  nat- 
uralize this   tree    in  the 
tropics  without  success. 
The  successful  ripening 
of  this  fruit  under  glass 
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GARCINIA 


GARDENIA 


is  usually  regarded  as  a  consummate  achievement  in 
the  art  of  gardening. 

Mangost&na,  Linn.  Mangosteex.  Fig.  893.  Height 
20  ft.:  Ivs.  7-8  in.  long,  elliptic:  fls.  reddish;  petals  4: 
fr.  about23^in.  indiaiu.  B.M.  4847.  L.B.C.  9:845.  F.S. 
22:2359.    G.C.  11.4:657. 

Mor611a,  Desr.  Gamboge  Tree.  Height  30-50  ft. :  Ivs. 
more  t  ipering  at  both  ends:  fls.  yellowish:  fr.  resem- 
bling a  Morello  cherry  in  size  and  shape.  y^^  jj 

The  Mangosteen  is  a  native  of  the  Malay  peninsula 
and  archipelago.  It  is  cultivated,  and  bears  fruit  in 
some  parts  of  Teylon  and  in  a  few  spots  in  the  Madras 
Presidency,  but  no  success  has  been  obtained  in  its  cul- 
tivation in  other  parts  of  India.  DeCandoUe,  in  his  "  Ori- 
gin of  Cultivated  Plants,"  says:  "Among  cultivated 
plants  it  is  one  of  the  most  local,  both  in  its  origin,  habi- 
tation and  cultivation."  In  the  West 
Indies  it  is  successfully  cultivated  in 
Trinidad  and  Jamaica,  but  only  in 
spots  where  the  climate  is  moist,  hot 
and  fairly  equable  all  through  the 
year  ;  for  instance,  in  the  Jamaica 
Botanic;  Gardens  it  bears  good  crops  of 
fair-sized  fruit  at  Castleton,  in  a  val- 


conducted  on  a  smaller  scale  than  those  of  agriculture, 
and  by  more  intensive  methods.  Gardening  and  horti- 
culture are  really  synonymous  terms,  but,  by  usage,  a 
horticulturist  is  supposed  to  have  a  more  extended 
trainingaud  wider  range  of  activities  than  a  gardener. 
Moreover,  the  word  Gardening  now  suggests  more  of 
the  private,  homelike  and  personal  puint  of  view, 
whereas  the  most  distinctive  feature  of  American  hor- 
ticuliure  is  the  immense  commercial  importance  of 
fruit-growing  on  a  greater  scale  than  that  of  Old  World 
Gardening,  and  a  marked  emphasis  of  the  professional 
side  of  a  fruit-grower's  work.  The  history  and  discus- 
sion of  Gardening  are,  therefore,  set  forth  in  this  book 
under  Horticulture.  Large  private  places  are  often 
divided  into  Fruit  Garden,  Kitchen  Garden  and  Flower 
Garden.  Fruit-growing  is  the  same  as  Pomology 
(which  see).  Kitchen-Gardening,  in  its  widest  sense, is 
the  same  as  Vegetable-Gardening  (which  see),  or  the 
more  learned  word,  Olericulture;  but  the  expression 
Kitchen-Gardening  is  now  less  common,  and  generally 
indicates  the  private  and  uncommercial  point  of  view, 
whereas  Market-Gardening  and  Truck-Gardening 
(which  are  practically  the  same)  are  now  the  chief 
words  used  for  the  wholesale  and  commercial  side  of 
Vegetable-Gardening  in  the  U.  S.  Flower-Gardening,  a 
third  primary  division  of  Garden- 
ing, lb  the  same  as  Floriculture 
( w  h u  h  see ) .  Under  Ornamental 
Gardtning  and  Landscape  Garden- 
ing ire  explained  the  two  different 
points  of  \  lew  in  the  use  of  plants 
and  flowers  for  their 
own  sakes  or  when 
grouped  for  artistic 
effects,  the  nature- 
like or  picturesque 
'^  C'lnception  being  set 

forth     under     Land- 
scape Gardening,  and 
_  the  artificial  or  mere- 

ly  decorative    styles 
under    Ornamental 
Gardening.    America 
being  the  only  coun- 
try where  cut-flowers 
are  commerciallv  more  important  at  present  than 
tie  trade  m  potted  plants,  a  special  article  is  de- 
\    tod  to  Cut  flowers  in  this  work.    Other  depart- 
1   t  uts  of  Ornamental  Gardening  are  treated  un- 
dfi    Greenhouse   Management,  Alpine   Gardens 
(including  Rock  Girdens),  Aquatics  (including 
Bog  Gardens)    Trefs,  Shrubs,  Herbaceous  Per- 
ennials and  \nnuaN 


893.    The    Maneosteen— 
Garcinia  Maneostana. 

(XK.) 

One  of  the  choicest 

tropical  fruits. 


ley  on  the  north  side,  with  a  mean  temperature  of  70^^  F. 
and  an  annual  rainfall  of  113  inches,  whereas  attempts 
to  grow  it  have  failed  at  Hope  Gardens,  in  the  Liguanea 
plain  of  the  south  side,  with  a  mean  temperature  of  72° 
and  an  annual  rainfall  of  52  inches.  Experience  in 
southern  India  is  much  the  same;  it  will  grow  only  in 
valleys,— not  in  the  open  plains.  In  England  the  tree 
has  been  grown  in  hothouses  and  the  fruit  ripened  suc- 
cessfully. 

The  Gamboge  Tree  is  much  more  widely  distributed, 
being  native  throughout  India,  Ceylon,  Malaya  and 
Siam.  As  one  might  expect,  its  cultivation  is  easy,  as  it 
stands  a  considerable  amount  of  variation  of  moisture 
and  heat.  In  Jamaica  it  has  become  naturalized  in  some 
parts  of  the  wetter  districts.  Wm.  Fawcett. 

GARDEN  and  GARDENING.  The  word  Garden 
etymologically  means  an  inclosed  space,  and  Garden- 
ing is,  therefore,  distinguished  from  agriculture  by  be- 
ing carried  on  within  an  inclosure  of  some  kind  instead 
of  in  the  open  fields.    Gardening  operations  are  usually 


GARDENER'S     GARTER. 

var.  varietjata,  and   Phahtris 
p icta . 


'itndo     rtoiuiXf 
ndinacea ,  var. 


GARDl:NIA(after  Alexander  Garden, M.D.. of  Charles- 
ton, S.C.,  a  correspondent  of  Linnfeus).  J^iibidcetP.  This 
includes  the  Cape  Jasmine,  a  tender  shrub  2-6  ft.  high, 
with  thick,  evergreen  foliage  and  large  double,  waxy 
Camellia-like,  fragrant  fls.  It  blooms  from  May  to  Sept. 
in  the  South,  where  it  is  often  used  for  hedges,  and  is 
hardy  as  far  north  as  Va.  In  the  middle  of  the  century 
the  Cape  Jasmine  was  considered  one  of  the  finest  stove 
shrubs  in  cultivation,  but  with  the  waning  popularity  of 
Camellias  the  doom  of  the  Cape  Jasmine  as  a  conserva- 
tory plant  was  sealed.  The  Camellia  has  a  greater  range 
of  color,  and  has  had  hundreds  of  varieties,  while  its 
scented  rival  has  had  barely  adozen.  The  flowers  of  the 
Cape  Jasmine  have  never  been  so  perfectly  regular  as 
those  of  a  Camellia,  and  the  plants  are  very  subject  to 
insect  enemies.  Their  bloom  is  successional  rather  than 
close,  and  large  plants  are  therefore  not  so  showy  as 
Camellias.  They  arc  considerably  grown  abroad  for  cut- 
fls.  ill  early  spring,  young  plants  a  season  or  two  old  be- 
ing used  for  best  results.  The  variety  with  variegated 
foliage  is  dwarferand  weaker  growing.  The  true  botani- 
cal name  of  the  Cape  Jasmine  is  G.  jasmi»o)des,  a 
name  almost  never  used  in  the  trade.  "Cape  Jasmine  " 
itself  is  one  of  the  most  remarkable  cases  of  the  vitality 
of  an  erroneous  popular  name.    Thesinele-fld.  form  was 
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introduced  much  later  than  the  double,  and  has  always 
beeuless  popular.  The  earliest  picture  of  a  living  plant 
with  single  tis.  was  published  in  1820  in  B.R.  449.  Some 
fine  plants  still  known  to  the  trade  as  tiardenias  are 
now  plaoedin  the  allied  genera  Randiaand  Mitriostigma. 
These  two  genera  have  a  many-celled  ovary,  while  that 
of  Gardenia  is  1-eeIled.  The  calyx  in  Gardenia  is  often 
tubular,  ia  Mitriostigma  5-parted,  in  Randia  various. 
The  testa  of  the  seeds  is  membranaceous  in  Randia; 
in  Mitriostigma  rather  fibrous.  Gardenias  are  obtain- 
able chiefly  through  southern  and  Californian  dealers. 
Cape  Jasmines  are  also  handled  by  importers  of  Japan- 
ese plants,  who  sometimes  offer  seeds  also.  G.  lufida 
was  probably  introduced  by  Reasoner,  and  G.  Koth- 
manni  by  Pranceschi.  For  the  true  Jasmines  (which 
belong  to  the  olive  family,  and  are  often  trailing 
plants),  see  Jasmhium. 

G.  floHda  aud  G.  radicans  have  long  been  figured  separately, 
and  our  nurserymen  still  keep  the  names  distinct.  The  only 
difference  which  DeCandolle  records  is  that  G.  florida  is  more 
shrubby  and  erect,  with  elliptical  Ivs.  acute  at  both  ends,  grow- 
ing spontaneously  iu  China  and  cult,  in  Japan,  while  G,  radi- 
cans has  a  stem  that  takes  root,  lanceolate  Ivs.,  and  is  a  native 
of  Japan.  Both  plants,  DeCandolle  wrote,  were  cult,  in  India 
and  at  the  Cape.  Ellis  founded  the  genus  upon  a  double-fid. 
specimen,  which  he  figured  in  the  Phil.  Trans.  Roy.  Soc.  Lond. 
in  1761.  In  181U  Sims  pictured  a  double  form  in  B.M.  1842  with 
these  remarks:  "In  the  way  that  Gardenia  radicans  is  treated 
in  our  stoves,  the  stems  show  no  disposition  to  put  forth  roots; 
but  probably  woidd  were  they  suffered  to  come  in  contact  with 
the  earth.  It  is  doubtful  whether  it  has  ever  been  seen  in  this 
country,  or  even  in  China,  with  a  single  flower.  There  is  a 
great  affinity  between  this  species  and  Gardenia  florida,  from 
which  it  differs  veir  little,  except  in  the  lesser  size  of  its  flow- 
ers and  leaves,  which  last  are  narrowed  at  both  cxtroinities. 
The  flowers  have  nearly  the  same  fragrant  stml  I,  ;uh  I  tlx-  plant, 
flowering  more  freely  and  being  more  easily  iiri'piif^.Ltid  than 
the  true  Cape  Jasmine,  it  has  of  late  much  takon  tin-  phu'e  of 
tliis  last,  and  is  frequently  sold  for  it."  Before  1820,  Sir  J. 
Smith  wrote  in  Rees'  Eneyc:  "The  original  idea  and  char- 
af^ter  of  this  genus  are  taken  from  G.  florida,  commonly  called 
*Cape  Jasmine.'  This  was  first  brought  to  England  by  C apt. 
Hutchinson  (of  the  Godolphin  Indiaman),  who,  about  the  mid- 
dle of  the  last  century,  met  with  a  bush  of  it  in  full  flower, 
somewhere  near  the  Cape  of  Good  Hope,  probably  in  a  culti- 
vated state.  He  brought  the  whole  plant  in  a  pot  to  England. 
*  *  *  Mr.  Gordon,  the  nurseryman,  having  obtained  layers 
from  the  tree,  propagated  it  so  successfully  that  he  is  said  to 
have  gained  more  than  500  I.  by  the  produce.  It  is  now  fre- 
quent in  OTir  gardens,  treated  as  a  stove  plant,  though  it  chiefly 
requires  heat  in  the  early  spring  to  make  it  bloom,  being  at 
other  times  a  hardy  greenhouse  plant.  The  flowers  are  the  size 
and  aspect  of  a  double  Narcissus  poettciis,  with  a  sweet  and 
very  powerful  scent,  resembling  the  flavour  of  ginger.  They 
turn  buff  as  they  fade."  From  the  above  evidence,  and  from 
the  pictures  cited  below,  it  seems  clear  that  if  the  trade  names 
G.  Fortunei,  floHda  and  radicans  really  represent  3  distinct 
varieties,  the  only  single  distinction  that  can  be  made  is  in 
width  of  foliage;  Fortxmei  having  Ivs.  2  in.  wide,  florida  1-1% 
in.,  and  radicans  J^-1  in.  wide. 

A.  Corolla  fiihe  cylindrical. 

B.  Calyx-  with  5  long  teeth. 
C.    Rihs  on  the  calyx, 

jasmlnoides,  Ellis,  [G.  fUHda,  Linn.  G.  raiUcans, 
Thunb. ).  Cape  Jasrone.  Discussed  above.  Forpictures 
of  double  forms,  see  B.M.  1842  and  2627  and  B.R.  1:7:1  ; 
single,  B.R.  6:449  and  B.M.  3349;  normal  and  varie- 
gated foliage,  R.H,  18G4,  p.  30.  China.  Var.  Fortuniina. 
Lindl.(tf./'V;r^u;^/,Hort.}.  B.R.  32:43.  P. 8.  2:177.  R.B. 
'2:',:2n.  In  1803  John  Saul  advertised  G.  cinwUkvfthra 
in  addition  to  G.  rmVirtnui,  G.  flortda  and  vars.  mtijor 
and  maj^stica .  G.  Sinensis grandifldra  of  Berger's  cata- 
logue perhaps  belongs  here. 

CC.  Ribs  not  present. 
Iticida,  Roxb.  Buds  resinous  :  Ivs.  oblong  :  stipules 
annular,  variously  divided  at  the  mouth,  unequally 
lobed.  India,  Burma,  Luzon.  — The  calyx  teeth  are  not 
decurrent,  as  in  the  Cape  Jessamine,  and  thus  the  calyx 
does  not  have  the  ribbed  look. 

BB.  Calyx  tubular,  with  5  very  short  teeth. 
amcena,  Sims.  Differs  from  all  here  described  in  hav- 
ing numerous  strong  spines  nearly  ^  in.  long,  which  are 
axillary.  Lvs.  oval,  acute,  short-stalked  :  fls.  subtermi- 
nal  ;  corolla  tube  1  in.  long,  longer  than  the  lobes,  which 
are  6,  obovate,  white,  with  margins  incurved  enough  to 
show  the  rosy  back.    India  or  China. 


BBB.    Calyx  spatke-like. 

Thunb6rgia,  Linn.  f.    Lvs.  broadly  elliptic,  acu.e,  with 

pairs  of  glands  along  the  midribs:  fls.  3  in.  across,  pure 

white  ;  corolla  lobes  8,  overlapping.    S.  Afr.    B.M.  1004. 

—  "Dwarf -growing,  "—^rant'ese/ii. 

AA.  Corolla  tube  short  and  wide -throated. 
B.  J^ls.  3  in.  long  and  broad. 
Rotlimiiinia,  Linn.  f.  Very  distinct  iu  foliage  and 
fl.  Lvs.  with  pairs  of  hairy  glands  along  the  midrib: 
calyx  ribbed,  with  5  long  teeth,  equaling  the  short, 
cylindrical  portion  of  the  corolla  tube  ;  corolla  tube 
rather  suddenly  swelled,  ribbed  :  lobes  5,  long-acumi- 
nate, whitish,  spotted  purple  in  the  mouth.  S.  Afr 
B.M.  690.  L.B.C.  11 :1053.-"Fls.  pale  yellow. "-/'raw- 
ceschi. 

BB.  ^Is.  lyiin.  long  and  broad. 
globdsa,  Hochst.  Lvs.  oblong,  short-acuminate;  leaf- 
stalk nearly  3-5  lines  long  :  tls.  white,  inside  hairy  and 
lined  pale  yellow;  calyx  small,  with  5  very  short  teeth; 
corolla  tube  wide  at  the  base  and  gradually  swelled  ; 
lobes  5,  short- acuminate.  S.  Afr.  B.M.  4791.  P.S. 
9:951. 

-G.  Sianleydna, 
\V.  M. 

Gardenia  jasminoides  (the  true  Cape  Jasmine)  has 
again  become  very  popular,  even  suggesting  its  popu- 
larity thirty  years  ago,  when  its  wax-like,  fragrant  blos- 
soms were  highly  fashionable.  Then  several  of  the  lead- 
ing tlorists  erected  special  houses  for  it,  in  order  that  they 
might  flower  it  in  the  winter  season.  The  writer  had 
charge  of  one  of  these  houses.  The  attempt  to  bloom 
them  in  midwinter  was,  however,  only  partly  successful, 
for  it  is  against  the  nature  of  the  plant  to  force  it  into 
bloom  before  the  turn  of  the  sun  in,  say,  January.  If 
the  plants  have  been  well  established  the  previous  sum- 
mer aud  are  well  set  with  flower  buds,  they  can  be  suc- 
cessfully forced  into  bloom  in  a  sunny  greenhouse,  giv- 
ing them  stove  heat  and  frequent  syringings  with  tepid 
water.  The  plants  will  be  entirely  covered  with  their 
great  blossoms.  To  grow  aud  prepare  such  plants,  cut- 
tings with  two  or  three  joints  or  eyes  of  well-ripened 
wood  should  be  made  in  December  or  January,  putting 
thera  into  the  propagating  bed  of  sharp  sand,  with 
a  bottom  heat  of  not  less  than  75°,  and  keeping  close  until 
callused.  Then  air  can  be  admitted.  After  rooting,  they 
should  be  potted  into  small  pots  and  grown  on  until  the 
middle  of  May,  when  they  can  be  planted  out  into  acold- 
frame  orold  hotbed,  intoarich,  sandy  loam,  giving  them 
the  full  sun  and  treating  them  the  same  as  Ficuselastica 
is  now  grown.  Abundance  of  water  and  frequent  syring- 
ing are  essential.  Pinch  the  shoots,  so  as  to  make  the 
plants  bushy  and  branchy.  In  the  latter  part  of  August 
or  beginning  of  September  the  plants  shoiild  be  potted 
into  5-,  6-  or  7-inch  pots,  according  to  their  size,  then 
placed  either  in  a  hotbed  with  gentle  bottom  heat  or 
in  a  house  where  a  moist  stove  temperature  can  be 
maintained  until  the  plants  are  well  rooted.  During  this 
period  they  should  be  slightly  shaded,  after  which  the 
plants  can  be  hardened  off  and  put  into  their  winter 
quarters.  Put  in  a  cool  greenhouse  where  Azaleas  or 
Camellias  or  other  New  Holland  or  Cape  stock  is  win- 
tered, until  their  time  for  forcing  into  flower  arrives,  in 
the  early  part  of  the  new  year. 

There  is  considerable  difference  between  the  large-leaf 
or  Fortuniana  variety  and  the  common  G .  jasminoides . 
While  the  same  treatment  will  answer  for  both,  and  thefl. 
of  the  former  is  much  larger,  it  is  not  so  profitable  for 
commercial  purposes  as  the  ordinary  G.  jasminoides. 
There  is  also  a  difference  between  these  and  the  variety 
known  as  G.  radicans,  and  its  variegated  variety,  radi- 
cans fol.  rar.  These  plants  grow  much  dwarfer,  and 
their  habit  is  more  radieant  or  flat  or  prostrate  in 
growth.  Their  foliage  is  myrtle-like  and  the  flowers  are 
much  smaller  and  are  less  valuable.  These,  however, 
make  good  flowering  (dwarf)  pot-plants  under  similar 
treatment.  The  variegated  form  is  cultivated  in  great 
abundance  in  Japan,  in  the  gardens  in  semi-tropical 
sections.  None  of  the  other  varieties  is  of  much  com- 
mercial importance,  and  they  have  value  only  in  botani- 
cal collections.  h.  A.  Siebrecht. 
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GARDEN  LEMON.     See  under  Cucumis  Mela. 

GAKDOQUIA   betonicoldes  =  CedrOHc/io  Merlcana. 

GARLAND  FLOWER  in  the  South  sometimes  means 
Bedijcluiim   riiriiiiariiiin.     Often  means  Daphne   Cneo- 


GARGET.     Phytolacca  decandra. 

GH&lilC  (All ill m  saYh'Km,  Linn.l.     Hardy  perennial 
bulbous  plant,  closely  allied  to  the  onion.     It  is  native 
~  ■    ■        fiat  leaves,  and  the  bulb  is 

composed  of  several  separ- 


o£  southern  Europe.     It  bi 


able  parts  or  bulbels,  called 
cloves.  These  cloves  are 
planted,  as  onion  sets  are, 
in  spring  or  in  fall  in  the 
South.  They  mature  in  sum- 
mer and  early  fall.  If  the 
soil  is  rich,  it  may  he  neces- 
sary to  break  over  the  tops 
to  prevent  too  much  top 
growth  and  to  make  the 
bulbs  better,  as  is  sometimes 
done  with  onions.  This  is 
done  when  the  top  growth 
has  reached  normal  full  size. 
The  cloves  are  usually  set 
4-Gin.  apart  in  drills,  inordi- 
nary garden  soil.  The  bulbs 
are  used  in  cookery,  but 
mostly  amongst  the  foreign 
population.  Strings  of  bulbs 
braided  together  by  their 
tops  are  common  in  metro- 
politan markets  (Fig.  894). 
L.  H.  B. 
GARLIC      PEAR.       See 


GARRYA  (after  Nicholas 
Garry,  secretary  of  the 
Hudson  Bay  Company). 
Including  Fadyinia.  Cor- 
nAceiT.  Ornamental  ever- 
green shrubs  with  opposite, 
petioled,  entire  Ivs.,  with 
the  small  greenish  white  or 
yellowish  tis.  in  catkin-like, 
often  pendulous  spikes,  and 
with  dark  purple  or  dark 
l>lue  berries.  None  of  the 
species  is  hardy  North,  but 
G.  Veatchi,  var.  flavescena, 
and  also  G.  i^'remoji^i, which 
are  the  hardiest,  can  ]irob- 
ably  be  grown  north  to  New 
York  in  sheltered  positions, 
while  the  others  are  hardy 
only  South.  They  are  well 
adaptedfor  evergreen  shrub- 
beries, and  the  staminate 
plants  are  especially  decora- 
tive in  early  spring  with  the 
showy,  pendulous  catkins,  which  in  G.illiptica  attain 
to  1  ft.  in  length  and  often  bloom  in  midwinter.  The 
Garrvas  thrive  well  in  a  well-drained  .soil  and  in  sunny, 
sheltered  position;  in  England  they  are  often  grown  on 
walls.  Prop,  by  seeds  or  by  cuttings  of  half-ripened 
wood  under  glass  ;  also  by  layers  and  sometimes  by 
grafting  on  Aucuba.  About  10  species  in  W.  N.  America 
from  S.  Oregon  to  S.  Mexico,  west  to  W.  Texas.  Shrubs 
with  exstipulate  Ivs. :  lis.  dicecious.  apetalous,  1-3  in  the 
axils  of  opposite  bracts  on  elongated,  often  drooping, 
axillary  spikes;  staminate  fis.  with  4  sepals  and  4  sta- 
mens, pistillate  with  2  sepals  and  2  styles  and  a  1- 
celled  ovary:  berry  1-2-seeded,  rather  dry. 

elliptica,  Dougl.  Shrub,  to  8  ft. :  Ivs.  elliptic  to  oval- 
oblong,  obtuse  or  acute,  usually  undulate,  glabrous 
above,  densely  tonientose  beneath,  lM-3  in.  long:  3  lis. 
in  the  axils  of  short  and  broad,  pointed  bracts:  spikes 
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rather  dense,  staminate  2-12  in.  long,  often  branched, 
pistillate  1-3  in.  long  :  fr.  globose,  silky  tomeiitose. 
Calif,  to  New  Mex.  B.R.  20:1686.  Gn.  33,  p.  562;  ."il.p. 
257;  53,  p.  449;  55,  p.  258.— This  is  the  handsomest 
species,  and  stands  about  10°  of  frost  (sometimes  more) 
in  a  sheltered  position. 

Thurfiti,  Carr.  (<?.  elliptica  x  Fddyeni).  Shrub,  to 
15tt. :  Ivs.  elliptic  to  elliptic-oblong,  at  length  glossy 
and  glabrous  above,  whitish  tonientose  beneath,  2-5  in. 
long:  bracts  remote,  ovate-lanceolate,  with  usually  1  fl. 
in  each  axil;  spikes  shorter  than  those  of  the  former;, 
fr.  ovoid,  tonientose.  Originated  in  France.  R.H.  1869, 
p.  17;   1879,  p.  154,155. 

G.  FAdyeni  Hook.  (Fadyenia  Hookeri.  Griseb.).  Shrub,  to 
15  ft.:  Ivs.  elliptic  to  oblong,  acute  or  mucronulate.  glossy 
above,  tomentose  beneatli  or  almost  glabrous  at  length.  2-4  in. 
long:  bracts  oblong-lanceolate,  remote:  fr.  tomentose.  Jamaica, 
Cuba.  — G.  Frimonti,  Torr.  Shrub,  to  10  ft.:  Ivs.  ovate  to  ob- 
long, acute,  glabrous  on  both  sides,  yellowish  green,  1-3  in. 
long ;  spikes  dense,  2-5  in.  long,  with  short  bracts :  fr.  pedi- 
eelled,  glabrous.  Ore.  to  Calif.  G.O.  II.  15:431.-0.  macro- 
ptiylla.  Benth.  Shrub,  to  6  ft.:  Ivs.  ovate  to  oblong-ovate, 
glabrous  above,  villous-pubescent  beneath.  2-5  in.  long:  spikes 
dense  and  short :  fr.  sessile.  Mexico.— G.  Veatchi,  Kellogg. 
Spreading  shrub,  to  8  ft.:  Ivs.  elliptic-ovate  to  elliptic-oblong, 
acute,  yellowish  green,  silky-tomentose  beneath,  lH-2/^  in. 
long:  spikes  dense.  1-2  in.  long:  fr.  sessile,  usually  silky  to- 
mentose. Nevada  to  Calif .  and  N.  Mex.— Var.  rtmescms,  Coult. 
&  Evans  (G.  fl.ivescens.  Wats.),  has  the  Ivs.  smaller,  longer 
petioled  and  less  pubescent :  it  is  the  more  northern  form  and 
hardier.  Species  named  for  J.  A.  Veatch,  botanical  explorer  of 
Cedros  Island,  Lower  California.  Alfred  Rehder. 

GARtfGA  (native  name).  Burserdcece.  This  includes 
a  deciduous  East  Indian  tree,  reaching  60  ft.,  and 
cult,  in  S.  Fla.  and  Calif,  for  its  fruits,  which  are 
the  size  of  a  gooseberry,  and  are  eaten  raw,  but  chiefly 
pickled.  The  genus  has  6  species  in  tropical  Asia, 
Anier.  and  Australia.  Tomentose  trees:  Ivs.  crowded  at 
tips  of  branches,  alternate,  odd-pinnate;  Ifts.  opposite, 
subsessile.  serrate:  fls.  polygamous,  panicled;  calyx  bell- 
shaped,  5-cut;  petals  5,  inserted  on  the  tube  of  the  ca- 
lyx above  the  middle:  ovary  4-5-celled;  ovules  in  pairs: 
drupe  with  5,  or  by  abortion  1-3,  stones,  which  are  wrin- 
kled and  finally  1-seeded. 

pinnita,  Roxb.  Lvs.  nearly  villous;  Ifts.  obtusely  cre- 
nate.    India  and  Malaya.  — Also  cult,  abroad  under  glass. 

GAS  PLANT.    Consult  Dictamnus. 

6AST£RIA  (Greek,  gaster,  belly;  referring  to  the 
swollen  base  of  the  Hs.).  Lilidcea.  About  50  species  of 
greenhouse  evergreen  succulents,  allied  to  Aloe,  and 
native  of  South  Africa.  Rather  small  plants,  mostly 
acaulescent,  with  usually  elongated  leaves,  crowded  in 
2  ranks  or  a  loose  rosette.  Flowers  with  a  rosy  ventri- 
cose,  curved  tube  and  short,  suberect,  greenish  seg- 
ments, about  as  long  as  the  stamens  and  pistil.  Several 
species  are  proliferous  on  aborted  peduncles.  Hybrids 
are  frequent  between  the  species,  and  with  other  genera 
of  the  tribe.  Gasteriasfiower  in  winter.  For  culture,  see 
Aloe. 


A.  Leaves  tapering  gradually  to  the  point,  concave- 
convex  or  eoncavely  3-sided, 

verrucdsa,  Haw.  {Aloe  verrucbsa^  Mill.).  Lvs.  in  two 
straight  or  at  length  twisted  ranks,  narrow  for  the  ge- 
nus, dull  grav.  very  rough,  with  small  white  tubercles. 
Cape.    B.M.  837. 

carinata,  Haw.  (Aide  cariuAta,  Mill.).  Lvs.  at  length 
spreading  in  every  direction,  an  inch  or  more  broad, 
mostly  inequilaterally3sided.  dull,  greener,  the  greener 
protuding  tubercles  coarser  and  more  separated.  B.M. 
1331  (except  left-hand  leaf). 

excavAta,  Haw.  Like  the  last,  but  without  raised  tu- 
bercles.    Doulitfully    distinct    from    the    next.     Cape. 

gl&bra,  Haw.  {Aide  gUbra,  Salm-Dyck.  A.  cari- 
ndta,  var.  siibgl&bra).  Lvs.  larger,  green,  somewhat 
glossy,  some  of  the  coarse,  remote,  pale  dots  persis- 
tently elevated.    Cape.    B.M.  1331  (left-hand  leaf). 

acinacifdlia.  Haw.  (Aide  acinacifdlia).  Lvs.  dark 
green,  more  elongated,  somewhat  glossy,  the  scattered 
pale  dots  not  raised.   Cape.    B.M.  2369. 
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piilchra,  Haw.  {Alie  piUchrri,Jsi<iq,).  Lvs.  sometimes 
purplish,  narrower  ami  ionger,  tlie  rather  coarse,  pale 
dots  not  elevated.     Cape.    B.M.  7(i5. 

nitida.  Haw.  (Aide  nltida,  Salm-Dyck).  Lvs.  green, 
more  or  less  glossy,  short,  deltoid,  very  thick,  the  coarse, 
pale  dots  not  elevated,  and  the  margins  nearly  smooth. 
Cape.    B.M.  2304. 

AA.    Leavfn     with    Ufitrly   parallel    margins,    abruptly 

pointed  or  mucronatt. 

B.    Leaves  strap-shaped,  one  or  both  faces  flat  or  eon- 

vave,  the  nianjins  frequently  doubled. 

intermedia.  Haw.  {G.  verrucdsa,  var.  intermedia). 
Lvs.  2-ranked,  more  rounded  on  the  back  than  usual  in 
the  group,  and  some  of  them  tapering  as  in  verrucosa , 
gravish,  rough,  with  numerous  pale  tubercles.  Cape. 
B.M.  1322  i&a  Aloe  lingua). 

Bcab6rrima,  Salm-Dyck  {G.  inlennedia,  var.  aspirri- 
ma .  G.  rtrrurosa ,  var.  sraherrima .  Aloe  .•^eaberrlma) . 
Lvs.  tliinner,  less  concave  and  tapering,  often  sword- 
shaped,  very  rough,  with  coarse  white  tubercles. 

disticha,  Haw.  (G.  dentlettl&ta,  Haw.  Albe  disticha^ 
Thunh.  A.  lini/iin,  Thunb.  A.  linguifdrmls.  Mill.). 
Lvs.  somewhat  oucavo-convex,  from  apple-green  be- 
coming dull  gray,  evanescently  pale  dotted,  smooth, 
rougtj-margined.   Cape. 

Var.  conspurc^ta,  Haw.  (<?.  conspurcAta,  Haw.  Aloe 
conspurcdta,  Salm-Dyck).  Lvs.  with  less  roughened 
margin,  the  numerous,  more  persistent,  pale  dots  not 
elevated. 

Var.  verrucdsa  {Aide  linguifdrmls,  var.  verrucd.ia). 
Lvs,  rousjlK'ned  by  the  persistent  elevation  of  some  of 
the  more  reiii"lo  greener  dots. 

Var.  anguUta,  Haw.  {Aide  anguldta,  Willd.).  Lvs. 
nearly  flat  on  both  surfaces,  one  or  both  margins  acutely 
doubled. 

sulcata,  Haw.  {Aide  sulcAta,  Salm-Dyck).  Lvs.  very 
concave,  with  angular,  conspicuously  elevated  and 
mostly  incurved  margins,  the  green  dots  sometimes  pro- 
truding.   Cape. 

nigricans.  Haw.  {Aide  7i)grlcans,  Haw.  A.  lingua, 
var.  crassifdlia  ).  Lvs.  plano-convex,  ratherturgid,  from 
<lark  green  with  pale  dots  becoming  uniformly  pur- 
plish, smooth,  the  occasionally  doubled  margins  very  mi- 
nutely roughened.  Cape.  B.M.  S38  {as  Aloe  lingua,  Ya,T. 
rrassifolia). 

Var.  BUbnigrlcans,  Haw.  {G.  subnlgricans.  Haw.), 
fireener,  the  sparse  dots  somewhat  elevated  and  the 
margins  rough,  especially  l>elow. 

BB.    Leaves  sword-shaped,  turgid,  polished. 

planifdlia,  Bak.  Lvs.  2-ranked,  2-edged,  narrow,  long, 
biconvex,  dark  green,  with  numerous  rather  large,  often 
confluent  pale  blotches,  the  margin  denticulate  next  the 
apex.   Algoa  Bay. 

maculata.  Haw.  {Aloe  maculdfa,  Thunb.  A.  obliqua. 
Haw.).  Lvs.  obliquely  2-ranked,  occasionally  3-edged, 
often  twisted,  broad,  with  confluent  pale  blotches,  the 
margin  entire.    Cape.    B.M.  979. 

picta,  Haw.  {G.  and  A.  Bowiedna).  Lvs.  spirally  2 
ranked  on  an  elongated  stem,  somewhat  purplish,  broad, 
from  biconvex  becoming  concave,  smooth  margined  or  a 
little  roughened  near  the  middle.    Cape. 

marmorata,  Bak.  Lvs.  spirally  2-ranked,  often  3- 
edged,  narrow,  elongated,  smooth,  entire  or  the  lower 
partly  rough-margined,  highly  polished,  coarsely  pale- 
marbled.    Cape? 

parTlSdlia,  Bak.  Lvs.  spreading  in  all  directions, 
mostly  3-edged,  very  short  and  thick,  duller  green,  with 
less  confluent,  small,  pale  dots,  which  are  often  slightly 
elevated.    Cape.  -^ysi,  Trelease. 

GASTONIA    palmata.    See  Treves ia. 

GASTEONfiMA.    A  section  of  Cyrtanthus. 

GADLTHfiRIA  (named  by  Kalm  after  Dr.  "Gaul- 
thier,"  a  physician  in  Quebec,  whose  name  was  really 


written  Gaultier).  MricAce<v.  This  includes  the  Winter- 
green  and  some  other  ornamental  low  aromatic  plants 
with  alternate,  evergreen  lvs.,  white,  pink  or  scarlet, 
often  fragrant  fls.  in  terminal  or  axillary  racemes  or 
solitary,  and  with  decorative,  berry-like  red  or  blackish 
fr.  G.  procumbens  is  fully  hardy  North,  while  the  other 
N.  American  species  need  protection  during  the  winter; 
they  are  well  adapted  for  borders  of  evergreen  shrub- 
beries as  well  as  for  rockeries,  and  in  suitable  soil  they 
are  apt  to  form  a  handsome  evergreen  ground-cover. 
Most  of  the  foreign  species  can  be  grown  only  South  or 
as  greenhouse  shrubs.  Some  have  edible  fruits,  and  an 
aromatic  oil  used  in  perfumery  and  medicine  is  ob- 
tained from  G.  procumbens  and  several  Asiatic  species. 
They  grow  best  in  sandy  or  peaty,  somewhat  moist  soil 
and  partly  shaded  situations.  Prop,  by  seeds,  layers  or 
suckers,  division  of  older  plants,  and  also  by  cuttings  of 
half-ripened  wood  under  glass.  About  90  species  in  the 
warmer  and  subtropical  regions  of  Asia,  Australia,  and 
in  America  from  Canada  to  Chile.  Erect  or  procumbent 
shrubs,  rarely  small  trees,  usually  hairy  and  glandular: 
lvs.  petioled,  roundish  to  lanceolate,  mostly  serrate  : 
fls.  in  terminal  panicles  or  axillary  racemes  or  solitary; 
calyx  5-parted;  corolla  urceolate,  5-lobed;  stamens  10: 
ovary  superior:  fr.  a  5-celled,  dehiscent  capsule,  usually 
enclosed  by  the  fleshy  and  berry-like  calyx. 

procumbens,  Linn.  Wintekgreen.  Checkerberrv. 
BoxBERuv.  Partridge  Berry.  Stem  creeping,  send- 
ing up  erect  branches  to  5  in.  high,  bearing  toward  the 
end  3-8  dark  green,  oval  or  obovate,  almost  glabrous 
lvs.,  1-2  in  long,  with  ciliate  teeth  :  fls.  solitary,  nod- 
ding; corolla  ovate,  white,  about  Ji  in.  long:  fr.  scarlet. 
Julv-Sept.  Canada  to  Ga.,  west  to  Mich.  D.  73.  B.M. 
19Gij,    L.B.C.  1:82. 

Shillon,  Pursh.  Low  shrub,  to  2  ft.,  with  spreading, 
glandular-hairy  branches  :  lvs.  roundish-ovate  or  ovate, 
cordate  or  rounded  at  the  base,  serrulate,  2— t  in.  long  : 
fls.  nodding,  in  terminal  and  axillary  racemes  ;  corolla 
ovate,  white  or  pinkish:  fr.  purpli.sb  black,  glandular, 
hairy.  May,  June.  Brit.  Columbia  to  Calif.  Called 
"shallon"  or  "salal"  by  Indians.  B.M.  2843.  B.R. 
17:1411.    L.B.C.  14:1372. 

6.  antipoda,  Forst.  Shnib,  to  5  ft.,  sometimes  procumbent, 
hairy:  lvs. orbicular  to  oblong,  H"/^  in. :  fl.  solitary,  white  or 
pink,  campHiuil.ite.  N.  Zealanil,  Tasmania.— (J.  cocclnea,  HBK. 
Slii-it!',  til  '2  it.,  iiuiry  :  lvs.  roundish  ovate,  about  1  in.;  fls, 
sli'ii.l.r  |..'.lir,.ll,.,l,  in  ..|M,,;,.alr.|,  srcund  racemes;  corollaovate, 
piiiK.  \'.ric.'nrl:i.  n  11  isl'.i  isl.  — G,  fcrruyinea,  Cham,  & 
SchU'i-ht.  .Siii;ill  shriilt,  rufi-usly  hairy;  lvs.  ovate  or  oblong. 
1-2  in.:  lis,  almost  like  the  former.  Brazil,  B.M.  4697.— (3. 
fragrantissima.  Wall.  Shrub  or  small  tree,  glabrous:  lvs.  el- 
liptic to  lanceolate,  2%-?,%  in.  long ;  racemes  axillary,  erect, 
shorter  than  the  lvs, ;  corolla  white  or  pinkish,  globular  ovate 
Himahayas,  Ceylon.  B.JI.  ."Wl  -  (V,  inimmularoldes.D.  Don, 
(6.  Nuinmuldria,  !>('  I  Ph..  nnibfiit :  br;inr^hes  densely  ru- 
fously  liairy:  lvs.  orl.irulir  to  <.\;iti*,  ^ ..-\  in,  long:  fls,  solitary, 
ovate,  white.  Him;il;iyas  ( ;  t  .  11.  •J-.':4.''.7.  P.F.G,  2:164,— 6, 
ovatifdtia,  Gray,  Proeunilioni.  witli  ;isi-,'n(ling  and  sparingly 
hairy  branches;  lvs.  ovate,  iirnlo,  1-] ' ...  in.  long;  fls,  solitary, 
campanulate:  fr,  scarlet,  Bril,  CoIiiimIi  to  Ore, — G.pyroloides. 
Hook,  f.  &  Thom,  (G,  pyrola<foli:i,  Hoi.k.  f.).  Low  shrub,  some- 
times procumbent,  almost  glabrous;  lvs,  elliptic-obovate.  about 
iH  in.  long:  racemes  few-fld,,  axillary,  Hiuial,,  Jap-an, 

Alfred  Rehder. 

GAtTRA  (Greek,  superb).  Onagr&cem.  This  includes 
several  herbs  which  are  distinct  in  appearance,  but 
scarcely  possess  general  garden  value,  though  they  are 
pleasant  incidents  in  the  hardy  border  of  those  who  like 
native  plants.  The  bloom  ascends  the  slender  racemes 
too  slowly  to  make  the  plants  as  showy  as  possible.  The 
best  kind  is  G.  Lindheimeri,  which  has  white  fls.  of 
singular  appearance,  with  rosy  calyx  tubes.  Gaura  is  a 
genus  of  20-25  species  of  annual  and  perennial  herbs 
confined  to  the  warmer  regions  of  N.  Amer. :  lvs.  alter- 
nate, sessile  or  stalked,  entire,  dentate,  or  sinuate:  fls. 
white  or  rose,  in  spikes  or  racemes;  calyx  tube  decidu- 
ous, obconical,  much  prolonged  beyond  the  ovary,  with 
4  reflexed  lobes;  petals  clawed;  stamens  mostly  8,  with 
a  small  scale-like  appendage  before  the  base  of  each 
filament;  stigma  4-lobed,  surrounded  by  a  ring  or  cup- 
like border:  fr.  nut-like,  3-1-ribbed,  finally  1-celled,  and 
1— 4-seeded.  Gauras  are  easily  prop,  by  seed.  They  pre- 
fer light  soils,  and  the  seedlings  can  be  transplanted 
directly  into  permanent  quarters. 


630 


GAURA 


A.  Height  S  ft.:   fis.  ivhite. 
Lindheimeri,  Engelm.  &  Gray.    Lvs.  lanceolate,  with 
a  few  wavy  teeth  and  recurved  margins.    Tex.    G.W.F. 
23.    R.H.  1851:41,  and  1857,  p.  262. 

A.  JTeifjht  1  ft.:   fls.  rosy,  turning  to  scaHet. 
coccinea,  Nutt.     Lvs.  numerous,  lanceolate  to  linear, 
repaud-denticulate  or  entire:   fls.  in  spikes:   fr.  4-sided. 
Tex.  W.  M. 

GATLUSSACIA  (after  J.  L.  Gaylussac,  eminent 
French  chemist;  died  1850).  Syn.,  Adndria.  ^ricdce(B, 
tribe  V'acciniece.  Evergreen  or  deciduous  shrubs  with 
alternate,  short-petioled,  entire  or  serrate  lvs.,  white, 
red,  or  reddish  green  fls.  in  lateral  racemes,  and  blue  or 
black  mostly  edible  fruits.  The  deciduous  species  are 
hardy  North,  but  are  of  little  decorative  value,  while  the 
evergreen  species,  all,  except  the  half-hardy  G.  hrachy- 
c.era,  inhabitants  of  the  S.  American  mountains,  are 
often  very  ornamental  in  foliage  and  fls.,  but  tender  and 
hardly  cultivated  in  this  country.  They  grow  best  in 
peaty  or  sandy  soil  and  shaded  situations.  Prop,  by 
seeds,  layers  or  division;  the  evergreen  species  by  cut- 
tings of  half-ripened  wood  under  glass.  See  also  Vac- 
cinium  for  cult.  About  40  species  in  N.  and  S.  America, 
closely  allied  to  Vaccinium,  distinguished  by  the  10- 
celled  ovary,  each  cell  with  one  ovule. 

A.  Li:<t.  evergreen,  ohtusefy  serrate. 

brachycera,  Gray.  Low  shrub,  with  creeping  and  as- 
cending stem  and  spreading  angled  glabrous  branches: 
lvs.  oval,  glabrous,  ^-1  in.  long  :  racemes  short,  with 
few  white  or  pinkish  fls.:  fr.  black.  May,  June.  Pa. 
to  Va.  B.M.  928.  L.B.C.  7:648  (as  Vaccinium  htixi- 
folium). 

AA.  I/vs.  deciduous,  entire. 
B.  Fls.  in  loose  racemes:  corolla  campanulate. 

dumosa,  Turr.  &  Gray.  Shrub,  to  2  ft.,  with  creeping 
stt'ui  and  iihudst  erect,  somewhat  hairy  and  glandular 
brauche:^  :  lvs.  obovate-oblong  to  oblanceolate,  mucro- 
nate,  shining  above,  leathery,  1-2  in.  long:  fls.  white  or 
pinkish  ;  bracts  foliaceous  and  persistent  :  fr.  black, 
usually  pubescent,  rather  insipid.  May,  June.  New- 
foundland to  Fla.  and  La.    B.M.  1106  {as  V^accinium). 

fronddsa,  Torr.  &  Gray.  BLt'E  Huckleberry.  Dan- 
GLEBERRY.  Tangleberry.  Shrub,  to  6  ft.,  with  spread- 
ing, usually  glabrous  branches:  lvs.  oblong  or  oval- 
obovate,  obtuse  or  emarginate,  pale  green  above,  whitish 
beneath,  membranaceous,  1-2  in.  long:  fls.  slender-pedi- 
celled  ;  corolla  broadly  campanulate,  greenish  purple: 
fr.  blue,  with  glaucous  bloom,  sweet.  May,  June.  N. 
H.  to  Fla.,  west  to  Ky..  preferring  moist,  peaty  soil. 
Em.  2:451.    G.C.  III.  7:580. 

ursina,  Torr.  &  Gray.  Shrub,  to  4  ft.,  with  somewhat 
pubescent,  spreading  branches:  Ivs.obovate  to  oblong, 
acuminate,  membranaceous,  2-4  in.  long  :  fls.  white  or 
pinkish:  fr.  finally  black,  insipid.  May,  June.  N.  and 
S.  Carolina.  Harlan  P.  Kelsey  writes  of  this  species: 
"Shrub  2-6  ft.  high;  very  local  in  a  few  counties  in 
southwestern  North  Carolina,  though  common  in  these 
stations.  Locally  it  is  known  as  'Buckberry,'  a  name 
given  by  the  native  mountaineers  from  the  fact  that 
deer  feed  on  the  very  abundant  clustered  fruit  in  late 
summer.  The  berries  are  much  used  for  pies  and  jams, 
and  have  a  most  peculiar  and  pleasant  acid  flavor,  un- 
like any  other  Vaccinium.  It  promises  to  be  a  valuable 
addition  to  our  garden  fruits." 

BE.  Fls.  in  sliort,  sessile  racemes:  corolla  ovate. 

resindsa,  Torr.  &  Gray.  Erect  shrub,  to  3  ft.,  resinous 
when  young  :  lvs.  oval  or  oblong-lanceolate,  mucronu- 
late,  yellowish  green  above,  pale  beneath,  1-lK  in.  long: 
fls.  short-pediceiled,  nodding,  reddish:  fr.  black,  rarely 
white,  sweet.  May,  June.  Newfoundland  to  Ga.,  west 
to  Wis.  and  Ky.,  preferring  sandy  or  rocky  soil.  Era. 
451.    B.M.  1288  (as  Vaccinium). 

Q.Pseudo-Ynccinium,  Cham.  &  Schlecht.  Evergreen,  usually 
glabrous  shnih.  to  :i  ft.,  with  elliptic,  entire  lvs.  and  red  fls.  in 
secund,  many-fld.  racemes.  Brazil.  B.R.  30:62.  R.H.  1845:285. 
Alfred  Rehder. 
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GAZANIA  (after  Theodore  of  Gaza,  1393-1478,  trans- 
lator of  Aristotle  and  Theoplirastus).  Compdsitce.  This 
group  contains  some  of  iln'  tiun.st  td'  the  subshrubby  com- 
posites from  the  Cape  uf  ( ii. ml  Hnj.p.  They  have  an  aston- 
ishing range  of  color, —pint' -white,  yellow,  orange,  scarlet, 
and  the  backs  of  the  rays  are  in  some  cases  rich  purple, 
and  even  azure-blue.  Their  foliage  is  often  densely  woolly 
beneath,  and  the  range  of  form  is  amazing.  Speaking  of 
G.  uniflora,  Harvey  says  :  '-Frequently  all  the  lvs.  are 
quite  simple;  in  other  specimens  some  lvs.  are  deeply 
3-lobed,  the  rest  simple,  and  in  our  var.  pinnafa,  which 
grows  intermixed  with  the  other  varieties,  the  upper 
lvs.  are  quite  simple,  the  lower  either  3-lobed  or  pin- 
nately  5-7-lobed,  all  on  the  same  branch!"  The  group 
is  also  remarkable  for  the  spots  near  the  base  of  the 
rays  of  G.  Pavonia  and  some  others.  These  markings 
suggest  the  eyes  of  a  peacock's  tail.  The  plants  are 
also  remarkable  for  their  behavior  at  night,  when  they 
close  their  fls.  and  turn  their  foliage  enough  to  make 
the  woolly  under  sides  of  the  lvs.  more  conspicuous.  The 
genus  has  24-30  species,  which  are  herbaceous,  mostly 
perennial,  rarely  annual,  with  short  stems  or  none:  lvs. 
crowded  at  the  crown  of  the  root,  or  scattered  along  the 
stem  :  involucral  scales  in  2  or  several  rows,  cup-like 
at  the  base  :  akenes  wingless,  villous  :  pappus  in  2 
series  of  very  delicate,  scarious,  toothed  scales,  often 
hidden  in  the  wool  of  the  akene.  Harvey  in  Flora  Capen- 
sis  3:471.    N.E.Brown  in  Gn.  47,  p.  288. 

Gazanias  are  now  rarely  met  with  in  some  of  the  oldest- 
fashioned  florists'  establishments.  Pew  of  the  more 
prominent  firms  keep  them  now,  and  they  may  be  said  to 
be  practically  out  of  cultivation  in  America.  AH  the 
kinds  described  below  are  old  garden  favorites  abroad, 
particularly  G.  rigens,  a  common  bedding  plant,  cult,  for 
nearly  a  century  and  a  half,  but  whose  precise  habitat 
has  never  been  ascertained.  Importers  are  urged  to 
procure  {from  the  Cape  if  necessary)  the  other  kinds 
recommended  by  Bro\vn,  at  least  the  perennial  sorts, 
which  are  G,  jurinewfolia ,  suhulafa^  longiscapa,  itni- 
flora,  var.  leucohetia  (exceptionally  woolly  on  both  sides 
of  the  lvs.).  rigenSy  y&v.  piir/iurea ,  ti  rmerioides  and 
CiFupitosa.  These  are  presuiiuiltly  »-(iii:illy  desirable  with 
the  older  sorts,  though  not  necrssarily  of  the  same  ease 
of  culture.  G.  montiina,  Spreng.,  anew  species, may  be 
expected  in  American  trade  in  1900.  It  has  yellow  fls., 
and  is  figured  in  Gt.  48,  p.  584.  Of  the  annual  kinds 
Brown  recommends  G.  Burchellia,  LicJitensteini  and 
tenuifolia.  Gazanias  are  amougst  the  most  conspicuous 
and  characteristic  of  the  subshrubby  composites  at  the 
Cape,  being  brilliant  objects  in  the  sandy  wastes.  They 
are  said  to  be  of  easy  culture  in  our  cool  greenhouses, 
and  are  commended  for  summer  use  in  the  borders  of 
those  who  can  keep  them  under  glass  in  winter.  They 
can  be  rapidly  prop,  in  midsummer  by  cuttings  made 
from  the  side  shoots  near  the  base  and  placed  in  a  close 
frame. 

A.    Color  of  heads  yellow. 
B.    Bays  not  spotted:  7ieads  2  in.  across. 

unifldra,  Sims.  Stems  spreading  6-12  in.  or  more  from 
a  center:  lvs.  varying  as  mentioned  above.  The  wooUi- 
ness  also  varies  greatly:  sometimes  the  whole  plant  is 
snowy  white  ;  sometimes  the  whiteness  is  confined  to 
the  under  sides  of  the  lvs.  B.M.  2270.  L.B.C.  8:795.- 
The  involucre  is  woolly,  according  to  Harvey,  but  the 
pictures  cited  do  not  show  it.  This  and  G.  rigens  have 
short  stems,  with  branches  alternately  leafy,  while  G. 
vinnata,  Pavonia  and  pygmma  have  little  or  no  stem, 
and  the  lvs.  radical  or  tufted  at  the  ends  of  the  short 
branches. 
BB.    Pays  spotted  at  base:  heads  3  in.  or  more  across. 

pinn&ta.  Less.    Lvs.  commonly  pinnate  ( some  simple) ; 

lobes  oblong  or  linear  in  several  pairs:  peduncle  longer 

than  lvs.:  involucral  scales  acuminate,  particularly  the 

inner  ones.    Harvey  names  6  botanical  varieties. 

AA.    Color   of    Jieads    orange:  rays    spotted    at    base: 

heads  S  in.  or  more  across. 

B.    Lvs.  mostly  entire  and  spatitlate. 

c.    Basal  markings  containing  brown. 

rlgenSt  R.  Br.  Stems  short  and  densely  leafy  or  dif- 
fuse, laxly  leafy,  with  ascending  branches:  lvs.  some- 
times sparingly  pinnatifid,  i.  e.,  with  only  1  or  2   side 
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lobes.    B.M.  90  shows  a  head  of  scarlet  rays,  with  basal 
markings  of  brown,  black  and  white. 

cc.    Basal  marlcings  without  brotvn. 

splftndens.  Hort.    Fig.  895.     Hybrid,  said  to  resemble 

G.  nniflora  in  habit  but  dwarfer  and  more  compact.    Of 

the  kinds  in  common  cult,  it  is  nearest  to  G.  Pavonia 

in  coloring  of  lis. 

BB.   Lvs.  mostly  pinnate. 

Pavdnia,  R.  Br.    Peacock  Gazania.    B.R.  1:35  shows 

markings  of  brown,  white,  yellow  and  blue,  which  are 

marvelous  in  design  and  precision  of  execution.    Invo- 

lucral  scales  short,  the  inner  broad,  acute  or  subacute. 


895.  Gazania  splendens  (X  J^). 


AAA.  Color  of  heads  white  above. 
pygmsea,  Sond.  Lvs.  spatulate,  entire.  Rays  white, 
striped  purple  beneath.  Gn.  47:1011.  I. H.  43:53.  B.M. 
7455.  Var.  maculata,  N.E.  Br.  Rays  pale  creamy  white, 
with  a  blackish  spot  at  the  base,  reverse  striped  dull 
purple.  V;ir.  sup6rba,  N.  E.  Br.  Rays  white,  unspotted, 
reverse  stripiil  liliiisli.  This  species  is  very  unreason- 
able about  its  involurral  scales,  which  may  be  short  or 
long,  sometimes  cup-shaped  at  the  base,  and  again  al- 
most free.  This  upsets  one  of  the  most  important  fea- 
tures of  Harvey's  key.  ^    jj 

6EAN.    Primus  Avi^tm. 

GEIGER  TREE.    Cordia  Sebestena 

GEISSOBHtZA  (Greek  words  alluding  to  the  coats  of 
the  bulb,  \vhic4i  cover  it  somewhat  like  overlapping 
tiles).  Irid<\ceiie.  About  30  species  of  Ixia-like,  half- 
hardy  Cape  bulbs,  which  are  dormant  from  Aug.  to  Nov., 
and  are  usually  flowered  under  glass  in  spring  and  early 
summer.  The  spathe-valves  are  all  green  and  membra- 
nous at  the  tip,  while  in  Ixia  the  outer  spathe-valve  is 
short,  brown  and  notched  at  the  tip.  The  genus  has  a 
wide  range  in  habit  and  in  color  of  fls.,  but  these  plants 
are  presumably  inferior  to  Ixias  for  general  culture. 
The  following  species  is  advertised  in  some  of  the 
Dutch    bulb    catalogues  that    are    printed    in    English. 


Latest  monograph  by  Baker  in  Flora  Capensis  C:fi5-76 
(1896-97). 

Roch^nsis,  Ker.  Lvs.  glabrous,  basal  ones  narrow, 
few-ribbed:  stem-sheath  loose  and  swelling:  fls.  1-2  in. 
across  ;  perianth  tube  shorter  than  the  spathe;  seg- 
ments with  a  nectary  at  the  base.  B.M.  598  (not  C72,  as 
stated  in  Index  Kewensis),  where  the  whole  plant  is  a 
trifle  over  3  in.  high  and  the  fls.  purple,  with  a  dark  red 
eye,  the  latter  surrounded  by  a  pale  blue  circle. 

GELSEMITJM  (from  an  Italian  name  of  the  true  Jessa- 
mine, which  belongs  to  a  different  order).  Loganidcece. 
A  genus  of  only  2  species,  the  typical  one  being  the 
Carolina  Yellow  Jessamine,  our  native  woody  twiner  of 
the  South,  which  climbs  on  trees  and  bears  shining  ever- 
green foliage  and  a  profusion  of  axillary  clusters  of 
bright  yellow,  very  fragrant,  handsome  fls.,  1  in.  or 
more  long,  in  early  spring.  Lvs.  opposite,  membranous, 
the  leaf -stalks  joined  by  a  transverse  stipular  line: 
calyx  5-parted ;  corolla  open  funnel-shaped,  the  5  lobes 
broad  and  imbricated  in  the  bud;  stamens  5;  anthers 
arrow-shaped;  style  slender;'  stigmas  2,  each  2-parted, 
lobes  linear:  ovary  2-celled  :  pod  oval,  flattened  con- 
trary to  the  partition,  2-valved,  many-seeded  :  seeds 
winged.  The  cymes  of  the  Chinese  species  are  terminal 
and  trichotomous,  of  ours  axillary,  1-3-fld.  Reasoner 
jsidersoursoneof  the  best  of  southern  vines, and  says: 
"Not  cult,  to  the  extent  it  deserves.  Will  grow  on  any 
land,  rich  or  poor,  wet  or  dry.  Quick-growing,  and  for 
several  weeks  in  spring  literally  covered  with  its  lovely 
fragrant  yellow  flowers."  It  is  somewhat  grown  for 
winter  bloom  in  northern  conservatories.  Preparations 
of  the  rhizome  and  roots  are  common  in  drug  stores. 
Properties  nervine,  antispasmodic,  sedative. 

semp6ryirenB,  Ait.  St.  purplish:  lvs.  small, 
lanceolate  or  ovate,  acute  or  subcordate  at  the 
base,  short-petioled.  Mar.,  Apr.  Margins  of 
swamps  and  rivers.  Va.  to  Fla.  Adouble-fld. 
form  is  advertised.  -^    jj 

GENiPA( Brazilian  name).  Rubidcece.  This 
includes  a  West  Indian    shrub  allied   to   the 
Cape  Jasmine  and    barely  known   to  Ameri- 
can horticulture.    Genipa  and   Gardenia  are 
hard  to  separate.    Small  trees:  lvs.  with  short 
or  no  stalks,  opposite,  large,  leathery,  obovate 
JssSi   or  lanceolate,  shining  :    cymes  axillary,  few- 
fld. :   fls.  white  to  yellowish;   calyx  limb  bell- 
shaped, truncated, or  5-toothed;  corolla  salver- 
shaped,  limb    twisted   to  the    left,  5-parted  ; 
stigma  club-shaped  or  bifid:   ovary  1-celled: 
placentas  2,  almost  touching  each  other  in  the 
axis:  berries  edible. 
clusilfdlia,  Griseb.   Shrub  on  maritime  rocks 
of  Cuba,  etc.:    lvs.  4  in.  or  less  long,  black  when  dried, 
obovate, glabrous:  corymbs  short-peduncled:  calyx  limb 
5-cut  :  corolla  glabrous:  berry  ovoid. 

GENlSTA  (ancient  Latin  name).  Legiiminbsm.  Orna- 
mental low  shrubs  with  small  deciduous  or  half  ever- 
green lvs.,  showy  yellow  fls..  ^'l■m■l■:iliy  in  terminal 
racemes  or  clusters,  appearin;^  prorusrly  in  spring  or 
summer,  and  followed  by  small,  insi^niiicaiit  pods.  None 
of  the  species  is  quite  hardy  Nurtli,  Init  O.  titictoria, 
Anglica,  Germanica  and  some  other  European  species 
will  do  well  in  a  sheltered  position  or  if  somewhat  pro- 
tected during  the  winter,  while  the  others  are  more 
suited  for  cult,  in  southern  regions.  They  are  well 
adapted  for  covering  dry,  sandy  banks  and  rocky  slopes 
and  for  borders  and  rockeries.  They  grow  in  any  well 
drained  soil,  and  like  a  sunny  position.  Prop,  by  seeds 
sown  in  spring,  also  by  layers  and  by  greenwood  cut' 
tings  under  glass.  About  80  species  in  Europe,  Canar. 
N.  Afr.,  W.  Asia.  Allied  to  Cytisus,  but  without  callose 
appendage  at  the  base  of  the  seeds :  branches  usually 
striped,  sometimes  spiny:  lvs.  entire,  alternate,  rarely 
opposite,  simple, sometimes  3-foliolate :  fls.  yellow,  rarely 
white,  style  hardly  curved;  calyx  2-lipped,  with  the  up- 
per lip  deeply  2-parted.  The  Geni.sta  of  florists  is 
Cytisus. 

A.   Color  of  fls.  white. 

monospSrma,  Lam.  {Eetdma  monosph-ma,  Boiss.). 
Shrub,  to  10  ft.,  with  slender  grayish  branches,  almost 
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leafless :  Its.  small,  simple  or  rarely  3-foliolate,  generally 
linear  or  linear-spatulate,  silky:  fls.  white,  fragrant,  in 
short  lateral  racemes;  corolla  silky;  calyx  purple:  pod 
broadly  oval,  l-2-6eeded.  Feb. -April.  Spain,  N.  Afr. 
B.M,  (i83. 

AA.  Color  of  fls.  yellow. 
B.  Twigs  striped,  not  winged. 
c.  Pod  globular,  indehisceyit,  2-seeded. 
sphaerocArpa,  Lam.  Similar  to  the 
former,  but  lower  and  less  silky,  almost 
leafless:  fls.  yellow,  very  small,  in  nu- 
merous panicled  racemes  ;  corolla  gla- 
brous.   May,  June.    Spain,  N.  Afr. 

cc.  Pod  oval  to  linear,  dehiscent. 

D.  Branches  almost  leafless  at  flowering 

season  or  Ivs.  very  small  and  scarce. 

E.  Fls.  in  terminal  heads,  sessile. 

ujnbell&ta',  Poir.  Erect  shrub,  to  2 
feet,  with  rigid  branches,  forming  a 
dense  bush;  Ivs.  simple  or  3-foliolate, 
lanceolate  or  linear  -  lanceolate,  silky, 
)4-}4  in.  long:  corolla  silky,  over  Kin. 
long:  pod  linear-oblong,  tomentose,  2-5- 
seeded.    April,  May.    Spain. 

elled. 


&^ 


EE.  Fls.  in  racemes,  pedit 
ephedroides.  DC.  Erect  shrub,  to 3  ft., 
with  rigid  branches  :  Ivs.  sessile,  sim- 
ple or  3-foliolate,  linear,  almost  gla- 
brous: fls.  in  many-fld.  terminal  racemes, 
small ;  standard  much  shorter  than  keel : 
pod  oval,  1-seeded,  silky.  April,  May. 
Sardinia,  Corsica. 

.ffitn^nsis,  DC.  Shrub,  to  6  ft.,  with 
slender  branches  :  Ivs.  simple,  small, 
linear,  silky:  fls.  axillary,  forming  loose, 
terminal  racemes,  fragrant;  keel  shorter 
than  the  standard  :  pod  glabrous  at  ma- 
turity, oblique-oval,  1-2-seeded.  June, 
July!    Sicily,  Sardinia.    B.M.  2674. 

DD.  Branches  leafy,  with  conspicuous 
Irs.  {only  d.  virgaia  sometimes 
scarcely  leafy). 

E.  Spiny. 
fdrox,    Poir.    Erect    shrub,    to    6    ft., 
witli    many    stout    spines:    Ivs.   simple, 
rarely  3-foliolate,  oblong  to  obovate,  al- 
most glabrous :   fls.    in  numerous  termi- 
nal  racemes    along  the   branches; 
corolla  glabrous,  over  K  in.  long, 
fragrant :  pod  linear,  densely  silky, 
many-seeded.     Spring.    N.  Africa. 
B.R."  5:308. 

Germ&nica,  Linn.  Erect  or 
ascending  spiny  shrub,  to  2  ft., 
with  villous  branches:  Ivs.  elliptic- 
oblong,  ciliate :  fls.  small,  in  1-2  in. 
long  racemes :  pod  oval, villous, few- 
seeded.  June,  July.  M.  and  S.  Eu- 
rope. 

EE.  Not  spiny:  Ivs.  always  simple. 
F.  Fls.  in  racemes:  erect  shrubs, 
a.  Frt.  villotis  or  silky,  l~4-seeded. 

virgata,  Link.  (Spdrtium  virqA- 
tum.  L'Her.).  Shrub,  to  8  ft.,  with 
slender  branches:  Ivs.  lanceolate  to 
elliptic,  silky-villous,  ii-%  in. long: 
fls.  in  numerous  short,  3-6-fld.  racemes;  standard  and 
keel  silky :  pod  oblong,  1-3-seeded,  villous.  May,  July. 
Madeira.    B.M.  2265. 

Jldrida,  Linn.  Erect  shrub,  to  6  ft.,  with  glabrous 
striped  branches  :  Ivs.  spatulate-oblong  or  lanceolate, 
silky  beneath,  H-5-i  in.  long:  fls.  in  dense,  many-Hd. 
racemes;  corolla  glabrous:  pod  oblong  or  narrow-oblong 
silky,  2-4-seeded.   April-July.    Spain. 


896,     Dyer's    Green- 
weed — Genista  tinctoria. 
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GG.   Frt.  glabrous  or  nearly  so,  3~10-seeded. 

polygalaefolia,  DC.  Erect  shrub,  to  6  ft.,  with  some- 
wliat  silky  I'ranches:  Ivs.  spatulate-oblong,  glabrous 
nbcivr.  sparingly  silky  beneath,  K-zain.  long:  fls.  in 
many-tld.  slender  racemes  ;  standard  and  wings  gla- 
brous, keel  silky :  pod  oblong  or  narrow-olilong,  almost 
glabrous,  3-0-seeded.    May-July.    Spain. 

tinctdria,  Linn.  Dyer's  Greenweed.  Fig.  896.  Erect 
shrub,  to  3  ft.,  with  striped,  glabrous  or  slightly  pubes- 
cent branches :  Ivs.  oblong-elliptic  or  oblong-lanceolate, 
almost  glabrous,  ciliate,  yi-\  in.  long:  racemes  many- 
fld.,  panicled  at  the  ends  of  branches:  corolla  glabrous : 
pod  narrow-oblong,  glabrous  or  slightly  pubescent,  6-10- 
seeded.  June-Aug.  Europe,  W,  Asia:  naturalized  in 
some  places  E.    B.B.  2:271. 

Var.  pltaa,  Hort.  With  double  fls.  Var.virgS,ta,  Mert. 
&  Koch  (  G.  r/rgfl^a.Willd.,  not  Link,  not  Lam.  G.  eldta, 
Wender. ) .  Of  more  vigorous  growth,  to  6  ft.  high : 
pod  3-6-seeded.    Southeast  Eu. 

PF.  Fls.  axillary:  dwarf,  procumbent  shrub. 
pildsa,  Linn.  Dwarf,  procumbent  or  ascending:  Ivs. 
cuueate,  oblong  or  obovate,  dark  green  and  almost  gla- 
brous above,  silky  beneath:  fls.  axillary,  1-2,  often  race- 
mose toward  the  end  of  branches:  pod  linear,  silky, 
5-8-seeded.    May,  June.    M.  and  S.  Eu.,  W.  Asia. 

BB.   Twigs  broadly  2-winged. 

sagittills,  Linn.  (Cytisus  sagittdlis,  Mert.  &  Koch). 
Dwarf,  ]>ri'i-unibent,  with  ascending  or  erect,  mostly 
simpli-  braiii-lies:  Ivs.  ovate  to  oblong,  villous:  fls.  in 
teniiiiinl,  short  racemes  ;  corolla  glabrous:  pod  linear- 
oblong,  silky.    May,  June.   Eu.,  W.  Asia. 

O.  di&a,  Lam.=Cytisus  albus.— G.  Andredjia,  Puissant=Cyti- 
sus  scopariiis,  var.  Andreanus.—  G.  Anglica,  Linn.  Spiny 
shrub,  to  3  ft.,  sometimes  procumbent,  glabrous:  Ivs.  oval  to 
linear-oblong,  bluish  green  :  racemes  few-fld.  M.  Europe.— G. 
Anxdntica,  Ten.  Allied  to  G.  tinctoria.  Dwarf,  diffuse  :  Ivs. 
elliptic,  obtuse,  glabrous  :  fls.  in  racemes.  Italy.  S.  B.  F.  G. 
2:266.— G.  aspalatholdes.  Lam.  Low,  spiny  shrub:  Ivs.  simple 
or  3-foliolate:  fls.  1-3,  axillary,  forming  loose,  terminal  ra- 
cemes: pod  many-seeded.  N.  Africa.— (?.  Canariensis,  Linn.= 
Cytisus  Canariensis.— G.  cdnrficans. Linn.  =Cytisus  candicans.— 
O.  eldta,  Wender. =Q.  tinctoria,  var.  \'irgata.— (?.  Hispdnica, 
Linn.  Allied  to  G.  Qermanica.  Dwarf,  silky:  fls.  in  head-like, 
short  racemes.  Hardy  in  western  N.Y.,  flowering  after  the  mid- 
dleofMay.  A  spiny  plant  with  oblong  Ivs.  L.B.C.  18:1738.  E.H. 
1888:36.— G.jiincpa,  Lam.=Spartium  junoeum.— (?.  Maderensis. 
■\Ybb.=Cytisus  Maderensis.— G.  ovata,  Waldst.  &  Kit.  Allied  to 
G.  tinctoria.  To  1  ft,, with aseendingorereet branches:  Ivs. ovate 
to  lanceohite,  villoiis  :  pod  villous.  S.E.Eu.  L.B.  C.  5:482.- 
G.  polyaala'fiiUa,  Hort.,  not  DC.=G.  tinctoria.— G.  prostrdta, 
Lara.=Cytisus  decumbens.— G.  racembsa,  Hort.=Cytisus  race- 
mosus.— G.  radiata.  Scop.  Erect  shrub,  with  opposite  rigid 
branches:  Ivs.  simple  or  3-foliolat6:  fls.  in  3-6-fld.  heads:  pod 
oval,  silky.  S.  E.  Europe.  B.  M.  2260.— G.  Retdma.  Nlchols.= 
G.  monosperma.- G.  acaribaa,  Viv.=G.  triangularis.- G.  sco- 
p&ria,  Lam.=Cytisus  scoparius.- G.  Sibirica,  Hort.,not  Linn.= 
G.  tinctoria.— G.  trianguldris,  WUld.  Dwarf,  with  ascending 
or  procumbent  triangular  branches,  glabrous:  Ivs.  obovate  to 
lanceolate,  with  transparent  margin:  iis.  in  short  racemes. 
Italy,  S.E.Eu.  L.  B.C.  12:1135  (as  G.  scariosa).-G.  virgdta, 
Willd.,  not  Lam.,  not  Link,  nor  DC.=G.  tinctoria,  var.  virgata. 
Alfred  Eehder. 

GENTIANA  (after  Gentius,  king  of  lUyricum,  who  is 
said  to  have  discovered  the  tonic  value  of  these  plants). 
Gentiandceie.  Gentians  are  amongst  the  most  desirable 
of  alpine  plants,  and  of  blue  flowers  in  general,  but 
they  are  generally  considered  difficult  to  establish.  The 
genus  is  the  largest  in  the  order,  and  from  a  garden 
point  of  view  the  most  important.  About  180  species, 
widely  scattered  in  temperate  and  mountainous  regions. 
Chiefly  perennial  herbs,  rarely  annual  or  biennial,  often 
dwarf,  diffuse  or  tufted,  sometimes  erect  and  slender, 
or  even  tall  and  stout:  Ivs.  opposite,  mo.stly  sessile: 
fls.  blue,  violet,  purple,  rarely  dull  yellow  or  white;  floral 
parts  typically  5,  rarely  4-7. 

The  Blue  Gentian,  celebrated  by  tourists  in  the  Alps, 
is  probably  mostly  the  stemless  Gentian,  G.  acaulis. 
This  was  brought  to  English  gardens  so  long  ago  that 
all  record  of  its  introduction  is  lost.  It  is  by  far  the 
most  )...). uhir  kind  in  cultivation.  This  species  is  by 
sunic-  s]ilit  into  5  distinct  species,  of  which  6.  angusti- 
fdliii  of  Villars  (not  Michaux)  is  nearest  to  the  Gentian- 
ella  of  English  gardens.  It  has  been  so  much  modified 
in  cultivation  that  it  now  has  stems  4-6  inches  high,  and 
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the  rootstock  is  so  stoloniferous  that  the  plant  has  to 
be  cut  back,  every  year  when  used  for  edgings  in  Eng- 
lish gardens.  In  France  it  is  easily  grown  in  a  com- 
post of  one-half  hunms  or  leaf-soil  and  oue-half  good 
vegetable  mold,  to  which  may  be  added  a  iittle  sand.  Cor- 
revon  writes;  "It  can  be  multiplied  by  means  of  offsets, 
but  it  is  infinitely  better  to  raise  it  from  seed,  and,  in 
doing  this,  it  should  not  be  forgotten  that  the  seeds  of 
this  group  of  Gentians  are  very  tedious,  and,  more  espe- 
cially, very  capriQious  in  germinating.  I  have  sown  seeds 
of  G.  acaulis,  some  of  which  did  not  germinate  for  12 
months,  while  others  (which  I  must  say  were  more  re- 
cently gathered)  germinated  in  a  few  weeks.  The  seed- 
lings should  be  potted  as  soon  as  possible  and  while 
they  are  very  young.  They  will  begin  to  flower  in  about 
'A  years  from  the  time  of  sowing,  rarely  sooner."  Except 
G.  A7idr€wsii,  G.  Sapottaria  and  G.  puberula,  ami  per- 
haps a  few  others,  Gentians  do  not  thrive  as  well  in 
America  as  in  England.  Our  seasons  are  too  hot  and 
dry.    Whenever  possible,  give  a  damp  atmosphere. 

It  is  rash  to  generalize  on  Gentian  culture,  because 
some  plants  are  tall,  others  dwarf,  some  found  on  mouu- 
tains,  others  in  lowlands,  some  in  moist  soil,  others  in 
dry  lands,  while  some  like  limestone  and  others  cannot 
endure  it.  The  annual  kinds  are  of  interest  only  to  the 
expert.  Alpine  plants  in  general  are  unique  in  rrquir- 
ing  an  extremely  large  water  supply,  comliiind  with  ex- 
tremely good  drainage.  Another  difficult  in-oMmi  is  to 
keep  the  plants  as  cool  as  they  are  on  tliu  jni)unt:iins 
without  shading  them  more  than  nature  does.  Gentian 
seeds  are  small,  and  in  germination  slow  and  uncertain. 
They  should  be  sown  as  soon  as  gathered,  for  the  thor- 
ough drying  out  of  small  seeds  is,  as  a  rule,  soon  fatal, 
(ientians  are  difficult  to  establish,  and  dislike  division 
of  the  root,  but  are  well  worth  patient  years  of  trial,  for 
they  are  very  permanent  when  once  established.  Nature- 
like alpine  gardens  are  one  of  the  latest  and  most  re- 
fined departments  of  gardening,  and  Gentians  are  one 
of  the  most  inviting  groups  of  plants  to  the  skilled 
amateur.    ConHuXt  Alpine  Gardens. 

There  are  several  Fringed  Gentians,  but  ours  {G.  cri- 
vifa,  Pig.  897)  is  perhaps  the  most  beautiful  of  Gentians, 
and  one  of  the  choicest  and  most  delicate  of  American 
wild  flowers.  It  has  been  proposed  as  our  national  flower, 
and,  while  sought  after  less  than  the  trailing  arbutus, 
it  is  in  even  greater  danger  of  extermination  in  certain 
states  because  it  is  a  biennial,  and  because  it  has  never 
been  successfully  ciiltivated.  Seeds  of  G.  criuita  have 
long  been  advertised  by  one  American  dealer,  but  at  the 
Cornell  Experiment  Station  these  have  never  been  ger- 
minated. The  Fringed  Gentian  is,  however,  firmly  rooted 
in  American  literature,  and  from  the  time  of  Bryant's 
ode  many  tributes  in  verse  have  been  paid  to  its  unique 
beauty.  The  daily  unfolding  of  its  square-ridged  and 
twisted  buds  has  been  watched  in  thousands  of  homes. 
By  the  artists  its  blue  is  often  considered  the  nearest 
approach  to  the  color  of  the  sky,  but  it  must  be  con- 
fessed that  a  shade  of  purple  often  appears  in  the  older 
flowers. 

The  Gentian  enthusiast  should  hasten  to  procure  a 
copy  of  "The  Garden  "  for  Aug-  24,  1895,  which  contains 
Correvon's  fine  cultural  monograph  of  Gentians  trans- 
lated from  R.H.  1893,  p.  525,  and  1894,  p.  42.  Correvon 
cultivates  his  Gentians  at  Geneva,  Switzerland.  The 
writer  of  the  present  article  has  searched  Correvon's 
monograph  for  facts  concerning  season  of  bloom,  hab- 
itat and  cultural  directions,  which  are  scattered  below. 

Corx-evon  makes  4  cultural  groups  of  Gentians: 

I.  Tall  Gentians  for  general  cnlfiire:  species  whose 
roots  are  more  or  less  stout,  which  are  of  relatively  easy 
culture,  and  therefore  suitable  for  borders,  rockwork 
and  landscape  gardening.  Typical  plant,  6^.  liifea:  others 
are  G.  affinis,  alba,  Andrewsii,  aselepiadea,  Bigelovii, 
Burseri,  Crueintn,  drcumbens,  Fetisowi,geHda ,  Kessel- 
ringi,  nnimipliifUa,  Olivieri,  Pneumona nthe ,  Porphyrio, 
Saponaria ,  tirei>fnini ,  septemfida  and  Walnjewi. 

II.  Loir-groiving  Gentians:  species  whose  roots  being 
less  stout  are  adapted  to  rockwork,  and  for  the  open 
ground  only  when  a  special  compost  is  provided.  In- 
cludes G.  acaulis  and  the  species  into  which  it  is  some- 
times divided. 

III.  Tufted  Gentians :  species  with  sessile  flowers 
growing  little  above  the  level  of  the  ground,  and  suited 


for  the  same  positions  as  Group  II.  Tyjiical  plant,  6^. 
verna  :  others  are  G.  Bavarica,  imbricata,  Oregana, 
ornata,  Pyrenaica,  and  pmnila. 

IV.  Mare  Gentians:  species  which  cannot  be  grown 
without  sqpie  special  knowledge  and  practical  experi- 
ence. Typical  plant,  G.  purpurea;  others  are  G.  ciliata, 
Prcelichii,  punctata,  and  presumably  all  the  rest. 

The  two  most  popular  Gentians  in  American  cultiva- 
tion seem  to  be  G.  acaulis  and  Andmrsli .  These  are, 
perhaps,  followed  by  G.  Crucld/n,  pnhmihi  and  Sapo- 
naria.  The  plant  which  King  (imtiu'^  kinw  is  probably 
G.  lutea,  the  root  of  which  furnishes  thu  Gentian  of  drug 
stores.  From  the  same  sources  comes  the  liqueur  or 
cordial  called  "Gentiane." 

Index  of  names  :    those  marked  with  an  asterisk  {*) 
appear  in  American  trade  catalogues;  the  rest  are  cult, 
abroad.    The  plants  are  perennials  and  mountain-loving, 
unless  otherwise  stated. 
*aca«lis,  51.  *Cruciata,  45.  Panuonica,  42. 

adscfndens,  3.  Dinarica,  56.  *Parryi,  36. 

affinis.  '2'J.  *deeumbens,  3.  Pneiimonanthe,  20. 

*alba,  7.  detonsa,  16.  Porphyrio,  31. 

algida.  10  and  11.         Fortuni,  27.  pseudo  -  Pueumo- 

alpina,  55.  frigida,  9,  10.  nanthe,  23. 

*Audrewsii,  22.  Frcelichii,  18.  prostrata,  25. 

angidosa,  48.  Gaudini,  43.  *puberula,  41. 

*aiigustifolia,52and      gelida,  11.  pnmila,  50. 

31.  imbricata,  47.  *punctata,  6. 

*asclepiadea,  19.  incarnata,  8.  *purpurea,  4. 

barbata,  16.  intermedia,  8.  Pyrenaica,  24. 

Bavarica,  49.  Kochiana.  53.  qidnqueflora,  17. 

*Bigelo\'ii,  39.  Kurroo,  37.  *Quinquefolia,  17. 

Burseri,  2.  *linearis,  23.  rubra.  5. 

*ealyeosa.  35.  *lutea,  1.  *Saponaria,  21. 

eampestris,  12.  *macrophylla,  44.         *scabra,  26. 

Carpatiea.  46.  Moorcroftiaua,  13.     *sceptrum,  34. 

C«^f5ft«'?,21and22.    *Newberryi.  38.  *septemfida,  28. 

ciliata,  15.  ochroleuca,  8.  serrata,  16. 

*Clusii,  54.  OUvieri.  30.  Thomasii,  4. 

cordifolia,  28.  *Oregana,  40.  triflora,  33. 

*eriiiita,  14.  ornata,  32.  verna,  48. 

A.  Calyx  spathe-Uke,  split  in  two. 
B.  Color  of  fls.  yellowish. 

c.  Form  of  corolla  wheel-shaped. . .   1.  lutea 
cc.  Form  of  corolla  club-shaped,  at 

least  in  bud 2.  Burseri 

BB.  Color  of  fls.  blue  or  purple,  at 
least  above. 

c.  Corolla  plaited W.  decumbenB 

cc.  Corolla  not  plaited. 

D.  A  nthers  grown  together 4.  purpurea, 

DD.  Anthers  free 5.  rubra 

AA.  Calyx  with  a  tubular  portion,  and 
nsually  5  lobes. 
B.  Color  of  fls.  yellowish,  or  green- 
ish white. 
o.  Style    distinct :     capsule    not 

stalked 0.  punctata 

cc.  Style  none  or  very  short:  capsule 
stalked. 

D.  ffeight  2  ft 7.  alba 

DD.  Height  9-12  in 8.  ochroleuca 

DDD.  Height  6  in.  or  less. 

E.  Lobes  of  calyx  longer  than  the 

calyx  tube ' 9.  frigida 

EE.  Lobes  of  calyx  shorter  than  the 
calyx  tube. 

F.  Lvs.  lanceolate-linear 10.  algida 

FF.  Lvs.  ovate-lanceolate 11.  gelida 

BB.  Color  of  fls.  blue  or  piirple. 
c.  Corolla  not  plaited. 
D.  Glands  found  at  the  base  of  the 
filaments. 

E.  Calyx  4-cut 12.  eampestris 

EE.  Calyx  5-cut 13.  Moorcroftiana 

DD.  Glands  not  found  at  the  base  of 
the  filaments. 
E.  Fringed  Gentians:  calyx4-cut. 
F.  Capsule  raised  on  a  distinct 

stalk. 
Q.  Apex   of    lobes    fringed,    the 

sides  less  so 14.  crinita 

(JG.  Apex   of    lobes   not   fringed, 

base    fHnged 15.  ciliata 

FF.  Capsule  on  a  very  short  stalk.W.  serrata- 
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EE.  iVo/  fringed:    tahix  5-cut:  co- 
rolla lobes  tipped  witha  sharp 

point 17.  quinquefolia 

CC.  Corolla  plaited. 
D.  Stitjrnas  2,  always  distinct. 
E.  Capsiiles   finally  raised  on  a 

distinct  stalk. 
F.  Anthers   permanently   grown 

together. 
G.  Calyx  as  long  as  the  corolla .  18.  Froelicliii 
GG.  Calyx  one-half  or  one-third  as 
long  as  the  corolla. 

H.  Seeds  not  at  all  winged 19.  asclepiadea 

HH.  Seeds  slightly  winged. 

I.  Fls.  open 20.  Pneumonanthe 

II.  Fls.  closed,  Hue 21.  Saponaria 

HHH.  Seeds  strongly  winged. 

I.  Fls.  closed, purple 22.  Andrewsii 

II.  Fls.  open 23.  linearis 

FF.  Anthers  free,  at  least  finally. 

u.  JVnmber  of  corolla  lobes  10.. 2i.  Pyrenaica 
GG.  Number  of    corolla    lobes    5 
(rarely  4). 

H.  Calyx  4-lobed 25.  prostrata 

HH.  Calyx  5-lobed. 

1.  Ifvs.  distinctly  rough  above 

{hispid-scabrous} 26.  acabra 

11.  Les.  distinctly  rough  at  the 
margins  {scabrous). 
.1.  Lobes  of  calyx  shorter  than 

the  calyx  tube 27.  FoTtuni 

jj.  Lobes  of  calyx  as  long  as 

the  calyx  tube. 

K.  Corolla  lobes  ovate,  acute. 

a   tittle  longer  than  the 

)nurli  cut  apprndaries..  ,28.  BeptemHda 

KK.  C»,;,l],i  l„h,s    ohJ,,i,,i-Uln- 


nlal, 


tin 


I  If 


III 


■utap- 

piiulages 29.  affinis 

Lvs.  not    distinctly   rough 
above  or  at  margins. 
J.  Sct'ds  not  at  all  winged. 
K.  Form     of     corolla    lobes 

li mar-oblong 30.  Olivieri 

KK.  Form     of     corolla    lobes 
ovate,  often  broadly  so. 
L.  Fls.  solitary. 

M.  Peduncled 31.  Porphyrio 

MM.  IVot  peduncled 32.  omata 

LL.  Fls.  in  clusters  of  S-5  or 
more. 
M.  Lvs.  lanceolate-linear.. 3Z.trii\0T2L 
MM.  Lrvs.    ovate     to    oblong- 
lanceolate. 

N.  Height  S-4  ft 34.  sceptrum 

NN.  Height  9-12  in. 

o.  Calyx  lobes  ovate, 
about  as  long  as  the 

calyx  tube 35.  calycosa 

00.  Calyx  lobes  linear, 
moderately  or  much 
shorter    than     the 

ca  lyx  tube  36.  Parryi 

JJ.  Seeds  winged  {at  the  base 
in  Karroo  ;  in  Bigelovii 
wings  narrow,  thicJcish), 
K.  Height  2-8  in.  :  fls.  spot- 
ted. 
L.  Pedicel    %   in.    long    or 

more 37.  Kurroo 

LL.  Pedicel  very  short,  prac- 
tically absent 38.  Newberryi 

KK.  Height  1-2  ft. 

L.  Fls.  in  a  dense  spike 39.  Bigelovii 

LL.  Fls.  1-few  or  several. 
M.  Appendages     conspicu- 
ous, sometimes  nearly 
as  long  as  the  corolla 

lobes 40.  Oregana 

MM.  Appendagesonlyhalfas 
long  as  the  corolla 
lobes  41.  puberula 
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EE.  Capsule  sessile. 
F.  Anthers  grown  together:  style 

distinct:  seeds  winged. 
G.  Calyx  ovut.  the  lobes  longer 

tha n  the  r<i  lyx  tube 42.  Pannomca 

GG.  Calyx  entire,  truncate,  indis- 
tinctly S-lobed 43.  Gaudini 

VF.  Anthers    free:    style   usually 

not  distinct:  seeds  not  winged. 

G.  LfVS.  6-12  in.  long:  calyx  5-0- 

lobed 44.  macrophylla 

GO.  Lvs.  much  shorter:  calyx  4- 

lobed 45.  Cruciata 

t>T>.  Stigmas    contiguous,    rather 
funnel-shaped,  the  margin  ere- 
nate-fimbriate. 
E.  Anthers  free:  style  distinct. 
F.  Calyx  pellucid,  veiny. 

FF.  Calyx  leafy 40.  Carpatica 

G.  Seeds  winged 47.  imbricata 

GG.  Seeds  not  winged. 

H.  Lvs.  ovate 48.  verna 

HH.  Lvs.  obovate 49.  Bavarica 

HHH.  Lvs.  linear 50.  pumila 

EE.  Anthers  connate:  style  short.  .51.  acaulis 
F.  Fls.  spotted. 

G.  Color  sky-blue 52.  angTistifolia 

GG.  Color  violet-blue 53.  Kochiana 

FP.  Fls.  not  spotted. 
a.  Corolla  broadly  bell-shaped. 

H.  Size  of  fls.  large 54.  Clusii 

HH.  Size  of  fls.  small 55.  alpina 

GG.  Corolla  almost  cylindrical .  .56.  BiBe,nca, 

1.  liltea,  Linn.  Fls.  in  dense,  umbel-like  cymes  ;  co- 
rolla 5-6-parted;  lobes  oblong-linear,  acuminate;  anthers 
free;  style  none.  July-Sept.  Eu.,  Asia  Minor. —  Prop, 
only  by  seed.  Sow  seed  in  Nov.  incoldfraiue.  Seedlings 
appear  the  following  March  and  April.  In  May  and  June 
prick  them  out  under  a  coldfraine.  and  in  Aug.  transfer 
young  plants  to  pots,  where  they  should  be  kept  until 
needed  for  permanent  outdoor  use.  Be  very  careful 
never  to  break  the  roots.  Sometimes  cult,  abroad  for 
medicine. 

2.  Biirseri,  Lapeyr.  Lvs.  7-nerved  :  corolla  mostly 
6-cut;  lobes  ovate-oblong,  acute;  anthers  connate;  style 
distinct.    June,  July.    Pyrenees.  — Cult,  like  1. 

3.  deciimbens,  Linn.,  f.  {G.  adsc^ndens.  Pall.).  Lvs. 
linear-lauceolate,  margins  scabrous:  tls.  blue;  corolla 
narrowly  obcouical,  toothed  between  the  lobes;  lobes  5, 
ovate;  anthers  connate,  finally  free.  Himal.,Sib.  June- 
Aug.    B.M.  705,  723. -Cult  like  1. 

4.  purpurea,  Linn.  Lvs.  ovate-oblong,  5-nerved:  fls. 
purple  above;  corolla  tube  yellowish,  club-shaped;  lobes 
mostly  6,  obovate-subrotund,  one-third  the  length  of  the 
tube.  Aug.,  Sept.  Eu.  L.B.C.  6:583  shows  a  rich,  dull 
purple,  with  no  trace  of  blue.  — Compost  of  .sphagnum 
and  heath  soil.    Be  careful  not  to  break  the  roots. 

5.  rtlbra,  Clairv.((?.  77i(!Bia.s;i,  Gillab.).  One  of  5  or 
more  natural  hybrids  between  G.  lutea  and  some  species 
of  the  section  Ccelanthe,  which  includes  G.  punctata, 
purpurea,  Pannonica,  and  Burseri :  fls.  purplish  out- 
side.   Swiss  Alps. 

6.  punctata,  Linn.  Lvs.  5-nerved  :  calyx  5-7-cut  : 
corolla  tube  bell-shaped  ;  lobes  ovate,  muticous,  one-third 
the  length  of  the  tube ;  anthers  finally  free.  Middle  Eu.  — 
The  spots  are  not  arranged  in  any  definite  order.  This 
belongs  to  the  section  Ccelanthe,  in  which  the  seed  has  a 
wing  of  the  same  color,  while  the  next  5  species  belong 
to  the  section  Pneumonanthe,  in  which  there  is  no  wing, 
or  it  is  of  a  different  color.  — Cult,  like  18. 

7.  Alba,  Muhl.  St.  stout:  lvs.  acuminate,  with  a  clasp- 
ing base :  fls.  in  a  terminal  head,  with  single  or  clustered 
ones  in  the  upper  axils;  dull  white,  commonly  tinged 
yellowish  or  greenish;  corolla  resembling  G.  Saponaria, 
but  more  bell-shaped  and  open;  lobes  ovate,  short,  little 
if  at  all  spreading.  Low  grounds  and  mountain  mea- 
dows, N.  Amer.  B.M.  1551,  erroneously,  as  G.  ochro- 
leuca.  — Cult,  like  20. 

8.  ochroleilca,  Frtel.  .St.  ascending:  lvs.  ovate-lanceo- 
late and  obovate:  fls.  in  crowded  terminal,  nearly  sea- 
sile,  leafy  cymes;  corolla  yellowish  white,  club-shaped 
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connivent  at  the  apex.  N.  Amer.  Not  B.M.  1531  or  1551. 
Var.  intermedia,  Griseb.  (  G.  intermedia,  Sims,  not  L.  B. 
C..S:21HI,  may  111- a  hybrid  between  this  and (?.^«(JrcH'sii. 
It  resiMiiliIrs  (1.  nchroleuca  in  having  calyx  lobes  of 
unequal  leni;ths,  but  as  long  as  or  longer  than  the  calyx 
tube,  and  free  anthers:  it  resembles  G.  Andreirsii  in  the 
tinge  of  purplish  blue.  B.M. 2303.  Var.  incarnita.Griseb. 
((?.  ineaniAta,  Sims).  B.  M.  1856  from  Carolina  i.s  not 
cult.  These  forms  are  not  considered  worthy  of  varietal 
rank  in  Gray's  Syn.  Fl. 

9.  trigida,  Haenk.  Lvs.  spatulate-Iinear,  obtuse:  fls. 
1  or  2  at  the  top,  sometimes  a  few  in  the  upper  axils; 
calyx  not  laterally  cut,  and  half  as  long  as  the  corolla  or 
more;  calyx  teeth  lanceolate,  a  little  longer  than  the 
calyx  tube;  corolla  club-shaped,  plaits  not  cut.  Car- 
pathian Mts.;  also  N.  Araer.  — This  is  the  true  type  of 
(f.  frigida,  which  is  not  in  cultivation,  but  is  inserted  to 
make  clear  the  differences  between  G.  algida  of  Pallas 
and  of  Steven. 

10.  ilglda,  Pall.,  not  Stev.  (G.  frigida,  var.  dlgida, 
Griseb.).  Lvs.  lanceolate-linear:  fls.  2-5  at  the  top  and 
distinctly  pedicelled ;  calyx  laterally  cut  and  one-third  the 
length  of  the  corolla  ;  calyx  teeth  linear  -  lanceolate, 
hardly  as  long  as  the  calyx  tube  and  sometimes  only 
half  as  long;  corolla  between  club-  and  bell-shaped; 
plaits  cut  with  a  few  crenate  teeth.  Altai  Mts.,  E.  Si- 
beria, N.  Am.  Gn.  17,  p.  .343,  same  as  Gn.  27,  p.  89;  48, 
p.  146,  and  N.  2:60,  Pig.  93. -This  grows  4-5  in.  high, 
has  numerous  stems  and  fls.  nearly  2K  in.  long,  whit- 
ish, with  blue  spots  in  longitudinal  lines.  The  writer 
has  not  seen  Gt.  1006. 

11.  g61ida,  M.  Bieb.  {G.  dlgida,  Stev.,  not  Pall.). 
Lvs.  ovate-lanceolate.  3-nerved:  fls.  few  and  terminal, 
or  many  in  the  upper  axils,  peduncled;  calyx  teeth 
linear-oblong,  acute,  nearly  as  long  as  the  calyx  tube  or 
shorter  than  it;  corolla  rather  bell-shaped,  yellowish 
white,  its  lobes  broadly  ovate,  twice  as  long  as  the  calyx 
and  twice  as  long  as  the  lacerated  plaits.  June,  July. 
Caucasus.  Not  P.M.  7:5,  which  is  G.  sepfemfida,v&r. 
cordi folia.— "Light,  deep,  cool  soil  and  full  sunlight." 
Correvon. 

12.  campistris,  Linn.  Annual :  fls.  dark  purplish 
blue;  calyx  4-cut;  corolla  nearly  bowLshaped,  crowned; 
anthers  free ;   style  none. 

13.  Moorcrofti4na,  Wall.  Annual,  4-10  in.  high:  fis. 
pale  blue;  calyx  5-cut;  corolla  funnel-shaped.  Himal. 
B.M.  6727,  where  fls.  are  shown  as  pale  purple. 

14.  crinlta,  FrcEl.  Fig.  897.  Fringed  Gentian.  Bien- 
nial: erect,  branched,  1-2  ft.  high:  lvs.  lanceolate  or 
ovate-lanceolate,  acutish,  from  a  rounded  or  subeordate 
partly  clasping  base  :  corolla  lobes  wedge-obovate  : 
seeds  roughened  by  scales  or  needle-like  projections. 
Moist  woods  and  meadows.  N.  Amer.  B.M.  2031.  D.275. 
G.W.F.  19.  Mn.  4:161.  B.B.  2:613.-The  ribs  of  the 
calyx  (made  by  the  decurrent  lobes)  are  one  of  the  mi- 
nor beauties  of  this  plant,  and  are  probably  more  pro- 
nounced than  in  the  other  Fringed  Gentians  here  de- 
scribed. 

15.  cilid,ta,  Linn.  Perennial:  stem  flexuose,  scarcely 
branched:  lvs.  linear,  obtuse:  corolla  lobes  obovate-ob- 
long:  seedssmooth.  Dry  limestone  soils.  En.  Not  B.M. 
<i39,  which  is  G.  serraia.  — Hardly  3  per  cent  of  Correvon's 
seedlings  have  flowered.  He  recommends  a  heavy,  com- 
pact soil  which  is  almost  clayey,  and  full  sunlight. 

16.  serrita,  Gunn.  {G.  barbAta,  Proel.  G.  detdnsa, 
Griseb.  G.  di'tdnfta,  var.  barbdta,  Griseb.).  Annual: 
stem  erect,  branching,  3-18  in.  high:  lvs.  linear  orlance- 
liuear:  coroUalobes  oblong  or  spatulate-obovate,  fringed 
around  the  apex  and  sides  or  sometimes  either  part 
nearly  bare.  Wet  lands,  Ural  and  Altai  Mts.,  Caucasus, 
N.Amer.  B.B.  2:614.  B.M.  639  erroneously  as  G.  ci/iafa. 
—  No  plants  appear  to  be  advertised  as  G.  serrata.  G. 
barbata  is  a  trade  name  abroad. 

17.  qulnqueldlia,  Linn.  (G.  quinquefUra,  Hill,  La- 
marck and  others).  Annual:  height  1-2  ft.,  the  larger 
plants  branched  :  lvs.  .3-7-nerved:  inflorescence  thyr- 
soid-paniculate  :  clusters  3-5-fld. :  fls.  bright  blue; 
«alyx  one-fifth  or  one-fourth  as  long  as  the  narrowly 
funnel-shaped  corolla.  N.  Araer.  Probably  the  form 
in   cult,   is  var.   occidentilis,   Gray.      Height   2-3    ft., 


paniculately  much  branched :  inflorescence  more  open : 
calyx  half  the  length  of  the  broader  corolla.  B.B.  2:615. 
B.M.  3496. -Very  pretty. 

18.  FroBlichii,  Jan.  Stems  short,  almo.st  tufted:  fls. 
blue,  solitary,  peduncled,  nearly  as  long  as  the  stem: 
corolla  not  spotted.  Very  rare  in  Alps,  limestone  rocks. 
—  Easily  grown  on  rockwork  in  compost  of  equal  parts 
of  sphagnum,  heath  soil  and  vegetable  mold.  Half-ex- 
posure to  sunlight. 

19.  asclepiad^a,  Linn.  Stem  strict:  calyx  teeth  very 
short  :  fls.  in  spike-like  racemes,  dark  blue  ;  corolla 
club-shaped;  calyx  one-third  as  long  as  the  corolla:  seeds 
not  winged.  July-Sep.  S.  Eu.,  Caucasus.  B.M.  1078. 
Gn.  48,  p.  143,  and  54,  p.  39.  — The  white-fld.  form  is  excel- 
lent. Shade  or  half-shade,  and  moist,  deep  soil  rich  in 
humus. 

20.  Fneumon&nthe,  Linn.  Stem  erect:  fls.  dark  blue 
in  a  cyme-like  raceme  (the  top  fls.  opening  first);  co- 
rolla club-shaped;  lobes  ovate,  acute,  mucronate,  much 
longer  than  the  appendages.  Aug. -Oct.  Mountain 
marshes,  Eu.,  N.  Asia.  Var.  guttata.  Sims,  is  dotted 
white.  B.M.  1101.— "Requires  a  cool,  deep,  spongy  soil, 
rich  in  humus.  Dislikes  lime,  and  prefers  sandy  soil. 
Does  remarkably  well  when  planted  on  margins  of  ponds 
or  brooks.    Prop,  by  seed  or  division."    Correvon. 

21.  Sapon&ria,  Linn.  {G.  C(itesba>i,Vf alt.,  not  And.). 
Barrel  or  Soapwort  Gentian.  Stem  ascending:  fls. 
light  blue,  club-shaped;  caljTC  lobes  linear  or  oblong, 
mostly  as  long  as  the  calyx  tube  ;    corolla  lobes  short, 


aed  Gentian- Gentiana  crinita  (X  K). 


broad,  roundish,  erect,  little,  and  often  not  at  all  longer 
than  the  2-cleft  and  many-toothed  intervening  appen- 
dages. N.Amer.  B.M.  103"9.-(Hookerisprobably  wrong 
in  referringthis  picture  toG.  Andrewsii,  though  the  calyx 
lobes  in  the  plate  are  not  narrow  enough. )  Cult,  like  20. 
22.  Andrewsii, Griseb.  (O.  CAtesbai,  And.,  nofWM.) 
Closed,  Blind  or  Bottle  Gentian.  Fig.  898.  Stem 
ascending:  fls.  purplish  blue;  calyx  lobes  lanceolate  to 
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898.   Closed  GentU 
Gentlana  Andrew 

(XJi.) 


ovate,  usually  spreading  or  recurved,  shorter  than  the 
calyx  tube;  corolla  lobes  entirely  obliterated,  the  teeth 
at  the  top  being  supposed  to  be  the  remains  of  the  ap- 
pendages often  found  between  the  corolla  lobes  in  other 
species.  July  .Aug.  Moist  places, 
N.  Amer.  B.  M.  6421.  D.  273. 
B.B.  2:616.  Gn.  27:477.  L.B.C. 
9:815  erroneously  as  G.  Sapo- 
naria.—A  white-fld.  fonn  is 
cult.     For  culture,  see  20. 

23.  linekTia,FTce\.{G.p.ifiido- 
Piifumoniinthe,  Schult. ).  Stem 
strict,  1-2  ft.  high:  fls.  blue,  1-5 
in  the  terminal  cluster;  corolla 
narrowly  funnel-shaped  ;  lobes 
erect,  roundish  ovate,  obtuse,  a 
little  longer  than  the  triangu- 
lar, acute,  entire  or  1-2-toothed 
appendage-s.  Bogs,  N.  Amer. 
B.B.  2:617. 

24.  Pyren^ica,  Linn.  Stem 
tufted,  about  as  long  as  the  fl. : 
Ivs.  with  a  cartilaginous,  sca- 
brous margin;  fls.  solitary,  dark 
blue  ;  corolla  funnel-  or  nearly 
bowl-shaped.  Jlay,  June.  Eu., 
Asia  Minor.  B.M.  5742. -Very 
distiuct  and  dainty.  Cultivated 
like  48. 

25.  pro8tr4ta,  Hsenke.  An- 
-nual,  dwarf:  Ivs.  white-mar- 
gined :  fls.  blue,  solitary,  the  parts  usually  in  4's  ; 
corolla  salver  form,  in  fruit  inclosing  the  capsule.  N. 
Amer.,  Asia. 

26.  Bc4bra,  Bunge.  Stem  erect,  leafy:  fls.  dark  blue, 
clustered;  corolla  bell-shaped.  E.Asia.  G.  Fortuiii  is 
considered  a  variety  by  recent  authorities.  Var. 
Buerger!  is  advertised  by  Yokohama  Nursery  Co. 

27.  Fbrtuni,  Hook.  Lvs.  rather  distant.  3-nerved  : 
terminal  lis.  rather  clustered;  corolla  lobes  blue,  spotted 
white;  outside  of  tube  green;  plaits  blue,  terminated  by 
3-toothed  appendages,  much  shorter  than  the  corolla 
lobes.  China.  B.M.  4776.  F.S.  9:947.  I.H.  l:36.-Now 
thought  to  be  a  variety  of  G.  scabra. 

28.  sept^mfida,  Pall.  Lvs.  lanceolate  ("ovate,"  Grise- 
bach),  3-5-nerved:  fls.  dark  blue,  in  head-like  cymes; 
calyx  lobes  linear  ;  corolla  club-shaped.  Julv-Oct.  N. 
Asia,  Orient.  B.M.  1229  and  1410  (both  purple  outside 
and  dotted  brown  within ;  the  lobes  of  the  latter  spotted 
white).  L.B.C.  1:89.  Gn.  54,  p.  37.  P.M.  8':51.  Not 
F.S.  8:765. 

Var.  cordifdiia,  Boiss.  (ff.  corclifdlia,  C.  Koch),  has 
heart-shaped  lvs.:  corolla  tube  greenish  white  outside, 
unspotted  within;  lobes  narrower,  unspotted.  B.M. 
6497.  P.M.  7  :5,  erroneously  as  G.  gelida.  — The  name 
septemfida  is  misleading,  as  7-lobed  corollas  are  very 
rare.    Cult,  like  1. 

29.  afJlnis,  Griseb.  Lower  lvs.  obovate-oblong;  upper 
lvs.  lanceolate,  acutish  :  fls.  dark  blue,  in  racemiforni 
cymes;  calyx  lobes  oblong-linear  ;  corolla  narrowly  ob- 
conical,  open.  Northwestern  Amer.  Gn.  46,  p.  77,  and 
48,  p.  1.39.  B.B.  2:615  (where  corolla  lobes  are  pictured 
erect,  but  said  to  be  spreading).  — Cult,  like  20. 

30.  Olivldri,  Griseb.  Pis.  dark  blue,  in  umbel-like 
cymes  ;  corolla  narrowly  obconical  ;  plaits  triangular, 
nearly  entire.  June-Aug.  Mountain  pastures,  Asia.  By 
recent  authority  referred  to  G.  decnmbens.  — Cult,  like  1. 

31.  Porphyrio,  J.  F.  Gmel.  (G.  angusfifdlia,  Michx., 
not  Vill. ).  Lvs.  narrowly  linear:  fls.  blue,  somewhat 
brown-dotted  (also  a  snow-white  variety  with  a  green- 
ish hue  outside);  corolla  funnel-shaped  ;  anthers  con- 
nivent  but  never  connected.  Julv,  Aug.  Moist  pine 
barrens,  N.  Amer.    B.B.  2:618. -Cult,  like  20. 

32.  omita,  Wall.  Lvs.  broadly  linear  :  fls.  blue, 
streaked  ;  calyx  lobes  spreading  ;  corolla  ventricose  ; 
lobes  very  short,  spreading.  Himal.  B.M.  6514.  G.C. 
II.  20:396". 

.13.  trifldra,  Pall.  Stem  erect :  fls.  dark  blue  ;  corolla 
club-shaped.    E.  Siberia. 


34.  sc^ptrum,  Griseb.  Lvs.  oblong-lanceolate  :  fls. 
dark  blue;  corolla  club-shaped:  seeds  winged  on  one 
side  according  to  Grisebach.  but  Gray  says  not  winged. 
Aug.,  Sept.  N.  W.  Amer.  — Cult,  like  1,  except  that  it 
reqixires  half  shade  and  a  rather  peaty  soil. 

35.  calycdsa,  Griseb.  Lvs.  ovate:  fls.  dark  blue,  com- 
monly solitary,  in-cording  to  Gray;  corolla  oblong-fun- 
nel-shaped; ajipcndages  triangular-awl-shaped,  laciniate 
or  2-cleft  at  the  tip.    N.  W.  Amer. 

36.  Pirryi,  Engelm.  Lvs.  somewhat  glaucous,  ovate 
to  oblong-lauceolate:  fls.  purple-blue,  appendages  nar- 
row, deeply  2-cleft.  N.  W.  Amer. 

37.  Kurrod,  Royle.  St.  tufted,  as  high  as  7  in. :  lower 
lvs.  lauceolati',  upper  linear:  fls.  blue,  spotted  white 
inside,  1-3  on  a  stem;  corolla  bell-shaped.  Himal.  Gn. 
17:224.  B.M.  6470.  Var.  hrfividens  has  shorter  calyx 
lobes.    J.H.  III.  30:3. 

38.  Nfiwberryi,  Gray.  St.  2-4  in.  high:  lower  lvs.  ob- 
ovate  or  spatulate:  fls.  pale  blue,  white  inside,  greenish 
dotted ;  corolla  broadly  funnel-shaped.    N.  W.  Amer. 

39.  Bigelovii,  Gray.  St.  6-lG  in.  high,  equally  leafy 
to  the  summit :  fls.  purple;  corolla  more  narrowly  funnel- 
form  and  smaller  than  in  ff.  aOTh  is.  July,  Aug.  N.  Mex. 
B.M.  6874.  — "Soon  forms  large  clumps,  often  with  40-.'iO 
stems  from  a  single  plant,  each  bearing  10-20  bright  blue 
fls."     D.  If.  A)i<h-eii-s. 

40.  Oregina,  Engelm.  Height  1-2  ft.:  lvs.  ovate:  fls. 
blue  ;  corolla  broadly  funnel-shaped,  over  1  in.  long, 
lobes  short,  roundish.    July,  Aug.    N.  W.  Amer. 

41.  pub^rula,  Michx.  About  1  ft.  high  :  lvs.  oblong- 
lanceolate  to  lanceolate-linear:  fls.  blue;  corolla  open- 
funnel-shaped,  lH-2  in.  long;  lobes  ovate.  N.  W.Amer. 
B.B.  2:615. 

42.  Paim6nica,  Scop.  Lower  lvs.  broadly  elliptical,  5- 
nerved,  margin  scabrous;  upper  ones  ovate-lanceolate, 
3-nerved  :  fls.  purple  above  ;  calyx  5-7-cut  ;  corolla 
leathery;  anthers  connate  at  first,  finally  free.    Eu. 

43.  Gaudini,  Thom.  Natural  hybrid  with  the  habit  of 
G.  pitrpuri'd,  but  the  membranous  corolla  of  G.  punctata: 
fls.  rosy  violet.    Eu. 

44.  macrophylla,  Pall.  Lvs.  lanceolate,  distant,  very 
spreading:  internodes  unequal:  fls.  dark  blue.  July, 
Aug.    B.M.  1414,  not  L.B.C.  3:218. -Cult,  like  1. 

45.  C-niciiita.,Lmn.{Cri(cidtaverticinctta,Gnih.].  Lvs. 
ovate-lanceolate,  crowded,  erect-spreading;  internodes 
equal:  fls.  dark  blue.  June-Aug,  Eu.,  N.  Asia.  — Cult, 
like  1.    Limestone  and  full  sunlight. 

46.  Carp4tica,  Kit.  Lvs.  obovate:  fls.  dark  blue  (as 
are  the  next  4  species);  eorolla  funnel-shaped,  Carpa- 
thian Mts.-  Little  known. 

47.  imbricilta,  Froel.  Lvs.  acute,  margins  scabrous, 
(the  next  3  species  with  smooth  margins) :  corolla  lobes 
subrotund.  June,  July.  Limestone  rocks,  Alps.  —  In 
this  and  the  next  3  species,  the  corolla  lobes  are  usually 
crenate,  half  the  length  of  the  tube,  and  6  times  the 
length  of  the  plaits.  "Eastern  and  granitic  Alps." 
Correvon.    Cult,  like  49. 

48.  v6ma,  Linn.  Tufted:  stem  angled:  lvs.  ovate  or 
ovate-lanceolate:  fls.  solitary;  calyx_  membranaceous; 
corolla  nearly  bowl-shaped;  lobes  ovate,  obtuse.  Apr.- 
June.  Eu.,  Caucasus.  B.M.  491.  L.B.C.  1:62.  R.H. 
1859,  p.  250.  Gn.  48,  p.  139.  G.C.  II.  24:373.  Var.  alMa, 
Griseb.  {G.  anqutbsa,  M.  Bieb.),  is  taller  and  has  the 
nerves  of  the  ventricose  calyx  produced  into  wings.— 
Rockwork,  in  a  compost  of  heath-soil,  finely  crushed 
granite,  and  vegetable  mold,  with  full  sunligbt. 

49.  Bavirica,  Linn.  Calyx  lobes  lanceolate:  corolla 
funnel-  or  nearly  bowl-shaped;  lobes  obovate,  obtuse: 
ovary  sessile:  seeds  not  winged.  May-Aug.  Cent.  Eu. 
F.S.  7:651.  L.B.C.  13:1256.  J.H.  III.  35:585.  Gn. 
15:174  (poor).  — The  pictures  cited  all  show  a  salver- 
shaped  corolla.  "Requires  a  soil  that  is  peaty,  or  at  the 
very  least  porous  and  cool,  well  drained,  and  capable  of 
retaining  an  abundant  supply  of  moisture,  although  it 
may  be  fully  exposed  to  the  sun.  In  the  alpine  garden 
here  we  grow  them  in  pure  sphagnum  moss  on  a  wall 
facing  due  south,  but  the  plants  which  we  raise  for  sale 
are  grown  in  pots  in  a  compost  of  sphagnum,  heath-soil 
and  sand.    Finest  of  Group  III."     Correvon. 
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50.  pdmila,  Jacq.  Stem3-4-augled:  calyx  lobes  linear: 
corolla  lobes  ovate,  acute.  June,  July.  Tyrolese  and 
Carinthian  Alps. 

51 .  acaiilis,  Linn.  Gentianella.  Stemless  Gen- 
tian. By  the  botanists  of  continental  Europe  this  is 
often  split  up  into  the  4  or  5  following  species.  The 
plants  that  Linnaeus  had  in  mind  were  probably  mostly 
Olusii  and  Kochiana.  For  pictures  of  G.  acauHs  in  its 
widest  sense,  see  B.M.  52.  G.C.  IIL  15:23G.  Gn.  48,  p. 
I4(;,andr.4.p.39,  andF.S.  23:2421,  where  a  more  detailed 
account  of  tlie  4  following  species  is  given. 

52.  angTistifolia,  Vill.,  not  Michx.  Stoloniferous:  Ivs. 
linear-oblong,  narrowing  towards  the  base,  glisteniug 
above  :  fls.  spotted  with  sprightly  green;  calyx  lobes 
more  or  less  spreading,  oval,  abruptly  contracted  at  the 
base.  May,  June.  Limestone  rocks,  Alps.— Considered 
by  Correvon  the  handsomest  species  of  the  whole  geuus. 

53.  KocliiS,na,  Perr.  &  Song.  Lvs.  large,  flat,  thin, 
spreading,  oval  or  broadly  oblong,  light  green  :  calyx 
lobes  oblong,  limp,  more  or  less  contracted  at  the  base 
and  separated  by  truncate  sinuses ;  corolla  with  5  black- 
ish green  spots  on  the  throat.  May,  June.  Common  in 
pastures  on  granitic  Alps.  — Dislikes  lime. 

54.  Cli!lsii,  Perr.  and  Song.  Lvs.  lanceolate-acute, 
leathery  :  fls.  dark  blue  ;  calyx  lobes  pressed  close 
against  corolla,  not  contracted  at  base,  and  separated  by 
acute  sinuses.    May,  June.    Limestone  rocks,  Alps. 

55.  alplna,  Vill.  Stem  almost  wanting  :  lvs.  small, 
glistening,  curving  inwards  and  imbricated,  forming  ro- 
settes which  incurve  at  about  the  middle:  fls.  dark  blue. 
May,  June.  Granitic  Alps.  — This  and  G.  Koc.liiana  "re- 
quire a  compost  of  one-third  crushed  granite,  one-third 
heath  soil,  and  one-third  vegetable  loam,  and  should  be 
planted  on  rockwork  half  exposed  to  the  sun." 

56.  Dinirica,  Beck.  Lvs.  broad,  thick,  erect:  fls.  dark 
blue.    Alps  of  S.  and  E.  Austria. 

The  following  are  trade  names  abroad  of  Gentians  not  suf- 
fir-iently  described  for  insertion  above:  Q.  Arvemensis,  Hort. 
Perhaps  a  var.  of  Pneumonanthe.  Fls.  Napoleon  blue.  See  G. 
C.  ri.  20:40.— G.  Charpentidri,  Thorn.  Naturally  hybrid,  inter- 
mediate between  lutea  and  ptmctata:  corolla  spotted  red:  calyx 
5-cut.  Grisebach  does  not  say  whether  the  corolla  is  not  plaited, 
anthers  always  free,  and  style  none.  Alps,  above  Engadine.— 
G.  Fetisoivi,  Regel.  St.  erect,  tall:  fls.  deep  blue.  China.  Gt. 
lOGQ.—G.  Hcengsii,  Hausm.=Cf.  Kummeriana.— G.  Kesselringi, 
Regel.  Height  about  8  in.:  fls.  whitish,  dotted  vin]et  outside. 
Turkestan.  Gt.  lOSl. ~ G.  Kummeridiia,  Semlt.  Hybridbetween 
lutea  and  Pannonica.  Fls,  yellowish.— G.  WalHrhiana.  Height 
8-12  in.:  fls.  clear  bhie.-G.  Wahu^ioi,  Regel  A'  S.-hm;ilh.  Fls. 
whitish,  dotted  pale  blue.   Turkestan.  Gt.    1140.  ■^'    jj^ 

GENUS,  pi.  GENERA  (i.  e.,  kUid),  is  a  term  used  in 
natural  history  to  designate  a  group  of  species.  As  with 
species,  so  the  Genus  is  an  indefinite  conception,  varying 
with  the  author.  The  chief  value  of  the  conception  is 
its  use  in  aiding  us  conveniently  to  arrange  and  name 
plants  and  animals.  The  name  of  the  Genus  is  the  first 
of  the  two  words  in  the  name  of  the  plant:  thus,  in  Bras- 
aica  oleracea,  Brassica  designates  the  Genus,  and 
oleracea  the  particular  Brassica  of  which  we  are  speak- 
ing. It  is  impossible  to  trace  the  origin  of  the  genus- 
conception  in  natural  history,  but  it  is  usually  as- 
cribed to  Konrad  Gesner  (Zurich,  151G-1565).     l^  u_  jj^ 

GEONOMA  (Wittstein  gives  this  ponderous  explana- 
tion: "Greek,  ffeonowos,  skilled  in  agriculture:  fur  this 
tree  puts  forth  buds  at  the  apex  of  its  stem  which  be- 
come new  trees").  Palmdeetp,  tribe  ^r^cete.  Slender 
spineless  palms  with  ringed,  reed-like  stems :  lvs.  termi- 
nal or  alternate;  blade  entire,  2-lobed  at  the  apex,  or 
more  or  less  pinnatisect:  segments  acuminate,  1-nerved, 
with  the  margins  broadly  recurved  at  the  base;  rachis 
acute  above,  convex  on  the  back;  petiole  nearly  cylin- 
drical, concave  at  the  base  al>ove;  sheath  tubular; 
spadices  ascending  or  recurved,  simple,  forked  or  panic- 
ulalely  branched,  slender  or  stout,  often  colored  ; 
spathes  2,  often  deciduous  before  flowering,  or  obsolete, 
the  lower  one  partial,  truncate,  concave,  the  upper  com- 
pressed or  fusiform:  fls,  borne  in  the  furrows  of  the 
spadix,  at  length  partially  exserted,  when  in  3's  the 
upper  one  pistillate:  cells  of  the  anthers  twisted:  fr. 
small,  globose,  black.  Species  about  100.  Tropical 
America.  For  G.  Ghiesbreghddua,  see  Cali/pfrof/ifue. 
Jared  G.  Smith. 


Several  of  the  members  of  this  extensive  genus  of 
small-growing  palms  are  useful  for  the  greenhouse, 
though  most  attractive  while  in  a  small  state,  from  the 
fact  that  Geonomas  soon  begin  to  form  a  stem,  and 
when  aged  become  rather  scantily  furnished  specimens. 
These  palms  are  by  nomeans  difli<-iilt  to  grow,  and  do  not 
require  a  very  high  tempentttirc  tluir  natural  habitat 
being  the  moxmtains  of  Central  and  Sotilli  America, 
some  of  the  species  being  found  at  an  altitude  of  over 
4,000  feet  above  sea  level.  Geonomas  form  part  of  the 
undergrowth  on  their  native  mountains,  and  are  said 
never  to  appear  in  the  open  country  unsheltered  by  trees 
of  larger  growth ;  therefore,  shade  is  necessary  for  them 
when  cult,  under  glass. 

The  old  practice  of  growing  Geonomas  in  a  very  light, 
peaty  soil  does  not  seem  to  be  the  only  method,  for  ex- 
cellent results  have  been  secured  by  growing  them  in  a 
good  loam,  well  manured  and  well  drained,  giving  an 
abundance  of  "water  and  a  night  temperature  of  60°. 
Red  spiders  and  thrips  are  the  most  troublesome  insects 
to  which  these  plants  are  subject,  and  both  of  these 
pests  multiply  much  more  rapidly  if  the  plants  are  kept 
too  warm  and  dry. 

The  most  useful  species  from  a  commercial  point  of 
view  is  G.  Kledeliana  (G.  gracilis),  which  reminds  one 
of  Cocos  Weddelliana,  but  has  longer  leaflets.  Those 
marked  thus  (*)  are  cult,  under  glass  in  the  North  ; 
those  marked  thus  (t)  are  cult,  in  S.  Calif,  only;  the 
others  are  cult,  indoors  North  and  also  in  S.  Calif.,  ex- 
cept G.  Spixiana,  which  is  c;ult.  only  in  S.  Pla.  The 
picture  of  G.  Spixiana  below  is  adapted  from  Martins' 
work  on  palms. 


899.  Geonoma  Spixiana. 

A  tall  palm,  as  it  grows  in  tlie  tropics. 

A.    ii's.  simple,  2-lobed  at  the  apex. 
B.    Cuneate-obla iiceolate ,  rustyj,  tomeutose. 

SpixiAna,  Mart.  Fig.  899.  Stem  slender,  solitary,  6-9 
ft.  high:  blades  3  ft.  long,  bifurcate  one-fourth  of  their 
length,  each  lobe  lanceolate-acuminate,  divergent. 
Western  Brazil. 

BB,    Cuneate-ovate,  plicate. 
Sedmanni,  Hort.    Low,  1-3  ft.  high  :   lvs.  all  alike,  the 
first  2  in.  long,  the  later  ones  10  in.  long,  short-petioled, 
triangular,  with  broad,  scarious  margins'  blade  feather- 
veined     C'entral  America. 
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AA.    Lvs.  pinnate. 
B.    Basal  leaf-segments  narrow;  the  upper  ones  the 

broadest. 
•acaiilis,  Mart.  Acaulescent  :  lvs.  long-petioled,  3-4 
It.  hiffli  ;  blade  unequally  pinnatisect,  22-25-nerved  on 
each  si<le  ;  basal  segments  i  lines  wide,  spreading,  the 
middle  and  upper  erect-spreading  at  an  acute  angle, 
%-4  in.  wide,  the  apical  very  wide.    Central  Brazil. 

BB.    Broad  and  narrow  segments  irregularhf 

intermingled. 

c.    Blade  of  leaf  C  ft.  long  :   petiole  1  ft.  long. 

tPohli&na,  Blart.    Stem  12-15  ft.  high,  slender,  densely 

ringed,    columnar   or  reedy  :    segments  very  unequal, 

linear-lanceolate,    falcate-acuminate,    few-nerved     an<l 

many-nerved  intermixed,  lG-20  in.  long.     Trop.  Brazil. 

cc.  Blade  2-2%  ft.:  petiole  4  in.  long. 
tilegans.  Mart.,  var.  robusta,  Dr.  Stem  6  ft.  high, 
3-4  lines  in  diam. ;  segments  rarely  3,  usually  5-7,  1- 
nerved,  10-14  in.  long,  some  4  lines  wide,  intermixed 
with  broader,  many-nerved  ones,  all  long,  falcate -acumi- 
nate.   Central  Brazil. 

EBB.    Leaf  segments  all  alike  {except  the  connivent 
apical  ones). 
C.    Alternate,  remote,  linear,  scurfy. 
*Riedeli&,iia,  H.  Wendl.  {G.  gracilis,  Lind.  &  Andr^). 
Habit  of  Vocos    WeddelUana,  the  whole  plant  sparsely 
covered  with  caducous,  brown,  shining  scales  :  petiole 
slender,  1%  ft.  or    more    long,  terete  below,  flattened 
above  :  rachis  triangular,  bisulcate  above  :  lvs.  spread- 
ing, drooping  at   the  apex  ;    segments    10-12  in.  long, 
about  9  lines  wide,  linear-actite,  elegantly  recurved,  the 
2  terminal  ones  connivent.    Brazil.    I. H.  21:169. 

cc.    Eqtddistant:  petiole  half  as  long  as  the  blade. 

Sohotti4na,  Mart.  Stem  9-15  ft.  high,  1-lH  in.  thiols  : 
lvs.  recurved,  spreading;  petiole  half  or  more  than  half 
as  long  as  the  blade  ;  segments  about  35  on  each  side, 
10-12  in.  long,  two-fifths  in.  wide,  equidistant,  linear  or 
linear-lanceolate,  very  long  acuminate.    E.  Brazil. 

The  foHowing  are  imperfectly  described,  but  are  in  the  trade  : 
*G.  imperidlis.  Linden.— *6?.  prtriceps,  Linden. — *G.  Fyna^r- 
(ia/ia,  Hort.  Belongs  under  A.  Oneof  the  smallest  lvs.  measures 
28  in.  long  by  10  in.  at  the  brcidest.  H.is  not  flowered  yet.  and  the 
genus  is  therefore  uncertain.  R.H.  1898,  p.  262.  G.C.  III.  2,'!:258. 
P.E.  10:886.— G.  spcciisa, Barb. -Rodr. 

Jared  G.  Smith,  W.  H.  Taplin  and  W.  M. 

GEORGIA,  HORTICULTURE  IN.  Fig.  900.  The  cli- 
matology of  Georgia  is  unitjue.  Latitude  and  altitude 
comlnne  to  exaggerate  the  four  and  one-half  degrees 
covered  by  the  state  from  south  to  north  into  at  least 
ten,  thereby  embracing  an  extraordinary  range  of  cli- 
mate. In  something  less  than  300  miles  a  transition  is 
effected  from  a  subtropical  to  an  almost  boreal  vege- 
tation. 

Proceeding  northwestwardly  from  the  coast,  the  coun- 
try rises  gradually  until  it  culminates  in  the  Blue  Ridge, 
the  highest  peaks  of  which  (in  Towns  county,  on  the 
Tennessee  line)  stand  a  little  more  than  5,000  feet  high. 
Intermediately  may  be  found  as  varied  a  climate,  and 
consequently  as  extended  a  range  of  horticultural  pro- 
duction, as  can  be  met  with  in  a  journey  of  a  thousand 
miles  due  uorth  and  south,  in  a  region  of  normal  eleva- 
tion, .such  as  the  Mississippi  valley. 

Measurably  the  geology  of  the  state  corresponds  with 
its  elevation  and  consequent  climatology,  and  is  not  com- 
plex except  in  the  extreme  northwestern  portion.  Two 
formations— the  tertiary  and  metamorphic  — cover  nine- 
tenths  of  its  area.  The  SeaLslands,  and  coast  for  a  short 
distance  Inland,  are  alluvial  or  quarternary,  and  here 
the  vegetation  is  of  a  subtropical  character— palraet- 
toes  and  live-oaks  on  the  islands  and  pines  and  ham- 
mock groNvth  inland,  together  with  the  citrus,  fig  and 
olive  families,  where  cultivated. 

Slightly  beyond  the  tide-water  limit  begins  the  vast 
sweep  of  the  pine  forests,  known  locally  as  the  "Wire- 
grass  Region,"  which  extends  inland  some  160  miles,  on 
an  average,  covering  nearly  the  whole  of  the  tertiary  for- 
mation. A  range  of  low  sand  hills,  about  300  feet  high, 
extending  diagonally  across  the  state,  separates  the  ter- 
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tiary  and  metamorphic  regions.  At  its  base  the  land  has 
attained  an  average  altitude  of  less  than  200  feet. 

From  the  summit  of  this  ridge  or  terrace,  formerly  the 
primordial  sea-beach,  stretches  the  metamorphic  region 

—  the  red  clay  or  cotton  belt— rising  gradually  toward 
the  northwest  until  the  Piedmont  escarpment  is  reached 

—  another  low  hill  range  on  the  southern  side  of  and 
parallel  to  the  Chattahoochee  river  valley.  The  height 
of  this  escarpment  varies  from  1,000  to  1,500  feet.  Be- 
yond this  are  the  Appalachian  foothills  and  then  the 


IJ-Apple  and  cherry  belt.    ^MPear  and  melon  belt. 

|-Peach  and  grape  belt.   ^^  Fig  and  citrus  belt. 

900.    Georgia,  to  shoiv  horticultural  regions. 

mountains,  in  very  irregular  formation,  their  spurs  ra- 
diating in  all  directions. 

In  exfrcTMp  northwest  Georgia  the  surface  dips  in  a 
general  \v:iy  toward  the  Tennessee  river  valley  (eleva- 
tion 700  feet  I,  interspersed,  however,  with  a  chaos  of 
mountains  and  coves,  with  a  complex  tangle  of  geologi- 
cal formations,  from  lower  Silurian  to  eocene. 

The  prevailing  natural  growth  of  the  tertiary  Is  yel- 
low pine-that  of  the  metamorphic  region  hard  woods, 
erabr.acing  nearly  all  of  the  North  American  species, 
oak  and  hickory  predominating. 

All  this  has  been  a  necessary  preface  to  a  division  of 
the  state  into  separate  horticultural  areas,  which  cor- 
respond in  the  main  with  its  geological  features,  and 
may  be  classified  as  follows  : 

Horticultural  Areas  :  Corresponding  Geological  Divisions. 

1.  Fig  and  Citrus  Beut Quarternary  Formation 

2.  Pear  AND  Melon  Belt Tertiary  Formation 

3.  Peach  and  Grape  Belt Met,imorphic  Formation 

4.  Apple  and  Chekky  Belt Tennessee  Dip 

1.    The  Fig  and  Citrus  Belt.  — In  this  zone  the  citrus 

family  does  not  thrive  indigenously,  nor  is  it  planted  for 
commercial  purposes.  Yet  oranges  and  lemons  live  and 
bear  unprotected,  though  latterly  subject  to  injury  from 
frost.  It  is  the  home  of  the  Ogeechee  lime,  and  formerly 
both  indigo  and  the  olive  flourished  on  the  Sea  Islands, 
but  their  culture  has  been  for  many  years  abandoned. 
Figs  grow  to  perfection.  About  the  ports  — especially 
Savannah  — heavy  trucking  is  followed  for  the  northern 
market— chieflypotatoes,  strawberries,  cabbages,  celery, 
tom.atoes,  onions  and  peas. 
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2.  The  Pear  and  Melon  Belt.  — The  sandy  soil  of  the 
tertiary  is  especially  adapted  to  the  melon  and  the  oriental 
pear  — the  former  over  its  entire  area,  the  latter  mainly 
in  the  southern  part.  These  form  two  of  the  leading 
horticultural  industries  in  this  section.  The  Georgia 
melon  is  extensively  shipped  and  widely  known  through- 
out the  continent.  Zymotic  blight  has  of  late  greatly 
checked  the  pear  industry,  and  discouraged  the  growers. 
In  isolated  locations,  wherever  there  exist  well  defined 
elevations  above  the  surrounding  country— islands,  pos- 
sibly, of  the  tertiary  sea,  prematurely  uplifted— they 
have  been  converted  into  vast  peach  orchards  of  hun- 
dreds of  thousands  of  trees- in  the  Marshallville  and 
Fort  Valley  district  (the  birthplace  of  the  Elberta) 
running  into  millions. 

Japan  plums  also  thrive  in  the  "Wiregrass,"  and  are 
now  attaining  considerable  commercial  importance. 
Figs  yield  abundant  crops  throughout  this  zone.  Most 
of  the  Labrusca  type  of  grapes  and  all  of  the  ^stivalis 
type  succeed  admirably  in  the  elevated  portions  and  are 
beginning  to  be  extensively  cultivated;  but  the  Scup- 
pernong  (  Vitis  rotundifolia)  is  the  typical  grape  of  the 
section.  The  strawberry  does  only  moderately  well  — 
frequently  summer-scalds.  All  blackberries  thrive,  but 
raspberries  are  not  generally  successful. 

But  the  "Wiregrass  "  is  the  home  of  the  sweet  potato. 
Here  the  pumpkin  yam  and  Georgia  yam  attain  their 
highest  perfection. 

3.  The  Peach  and  G-rape  Belt.  — It  is  an  anomaly  that 
while  the  metamorphic  region,  with  its  red  clay  soil  — es- 
pecially on  the  Piedmont  escarpment  — is  the  home  of 
both  the  peach  and  the  grape,  most  of  the  great  com- 
mercial orchards  of  the  state  are  located  in  the  "out- 
cropping peach  districts  "  of  the  tertiary.  Cheaper  lands 
and  earlier  maturity  are  the  cause.  Yet  naturally  the 
metamorphic  region  is  peculiarly  adapted  to  peach  and 
grape  culture,  and  it  was  here  that  both  attained  their 
first  development  in  this  state.  More  species  of  grapes 
and  a  greater  number  of  varieties  of  each  species  will 
attain  perfection  in  middle  and  Piedmont  Georgia  than 
in  any  one  region  of  America  east  of  the  Rockies  — a 
sweeping  assertion,  but  facts  sustain  it.  Labruscas, 
Vulpinas,  Jistivales,  Rotundifolias  — all  seem  equally  to 
thrive  ;  but  prices  are  poor,  and  grapes  are  everywhere 
giving  way  to  peaches,  with  apples  on  bottom  lands, 
although  this  is  not  an  apple  region. 

Japan  plums  usually  do  not  do  so  well  as  in  the  "Wire- 
grass."  Native  plums  are  not  profitable  — even  the  Wild 
Goose  is  unsatisfactory.  Pigs  are  uncertain,  and  in  the 
northern  portion  of  the  zone  require  winter  protection. 
Strawberries  and  blackberries  are  excellent,  and  raspber- 
ries quite  successful  in  the  Piedmont  area  and  northward. 
Gooseberries  and  some  currants  do  well  in  certain  por- 
tions of  the  mountains,  but  not  south  of  the  escarpment. 

4.  The  Apple  and  Cherry  Belt.  — Apples  do  not  do 
equally  well  throughout  the  entire  division  styled  the 
"Tennessee  Dip."  Yet  in  many  localities,  especially  in 
the  mountain  coves,  they  thrive  as  well  as  in  western 
N.  Carolina  or  Vermont.  This  is  notably  the  case  iu 
Pickens,  Gilmer,  Murray  and  Fannin  counties,  which  are 
famous  for  their  apples.  Cherries,  especially  Morellos, 
form  a  safe  crop  here,  and,  in  general,  most  of  the  hor- 
ticultural productions  of  a  much  higher  latitude  find  a 
place. 

Insect  and  fungous  affections  have  to  be  combated  in 
all  parts  of  Georgia,  just  as  elsewhere  (except  in  cer- 
tain portions  of  the  mountains,  where  neither  are  as  yet 
introduced).  Growers  are  generally  learning,  however, 
the  value  of  the  spray  pump. 

The  San  Jos6  and  other  scales  have  invaded  the  state, 
especially  in  the  southern  portion,  where  some  twenty- 
odd  counties  report  infestation.  But  they  are  being  in- 
telligently combated,  for  the  most  part,  and  it  is  hoped 
that  they  will  be  steadily  held  in  check. 

The  main  trouble  with  the  Georgia  fruit-grower 
(aside  from  pear  blight  and  the  premature  blooming  of 
peaches)  is  the  curculio.  Thousands  of  dollars  are  an- 
nually spent  in  "jarring"  for  this  pest,  but  it  still  re- 
mains a  serious  nienace.  Hugh  N.  Starjjes. 

GEOKGINA.  A  synonym  of  Dahlia,  which  still  lives 
in  the  form  of  "Georginen,"  the  popularname  of  Dahlias 
in  Germany 
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GERANIUM,  FEATHER.    See  Chenopodhtm  Botrys. 

GERANIUM  (Greek,  crane;  from  the  resemblance  of 
the  fruit  to  a  crane's  bill).  Gerani^cece.  Crane's-bill. 
Generally  herbaceous  plants,  usually  caulescent  :  Ivs. 
simple,  alternate  or  opposite  and  much  lobed,  sometimes 
almost  radical:  fls.  regular;  sepals  5,  imbricated;  petals 
5;  stamens  10,  in  two  rows;  anthers  10:  seed  when  ripened 
separated  from  the  ovary  and  with  its  awn  bent  sinu- 
ously. The  genus  Erodium,  its  nearest  ally,  has  but  the 
inner  row  of  stamens  furnished  with  anthers  and  the 
awn  of  the  seed  is  bent  spirally.  The  Geraniums  of 
common  speech  are  classed  in  the  genus  Pelargonium, 
having  at  the  side  of  the  pedicel  a  distinct  narrow  tube 
and  zygomorphic  flowers.  The  genus  Geranium  has 
over  15(5  species,  found  in  the  temperate  zones  particu- 
larly of  the  northern  hemispheres,  very  few  in  the 
tropics.  Valued  for  the  border  or  rockery,  and  the  roots 
of  some,  as  G.  maculatum,  find  use  in  medicine  on  ac- 
count of  their  astringency.  Thrive  well  in  ordinary 
garden  soil,  and  are  propagated  by  seeds  and  division  of 
roots. 

The  following  is  an  alphabetical  list  of  species  and 
varieties  described  below: 


album,  17,  18,  19. 
argenteum,  1. 
Armenum,  4. 
Backhoit^ianum,  4. 
Balkanum.  21. 


colUnaim,  11. 
Endressi,  5. 
enanthum,  13. 


13. 

Lancastriense,  ( 
Londesii,  11. 
macrorrhizum , 
maculatum,  14, 
phaium.  10. 
platypetalum,  8 


plenum.  14. 
pratense.  9. 
Richardsoni,  20. 
Robertianum,  3. 
sanguineum,  6. 
Sibiricum.  21. 
sylvaticum,  21. 
tuberosum.  21. 
Wallichii 


A.    Fls.  red  or  pink. 


E.    Stature  very  dwarf. 

1.  arg6nteum,  Linn.  Silver-leaved  Crane's-bill. 
About  ;i  in.  high  :  Ivs.  almost  radical,  on  long  petioles, 
.■)-7-parted,  with  3-fid  linear  lobes,  both  surfaces  hoary: 
peduncles  almost  radical,  1-  or  2-fld. :  fls.  large,  pink, 
with  darker  veins;  petals  eiuarginate.  Middle  of  June  to 
Aug.  Carnic  Alps.  B.M.  504.  L.B.C.  10:948. -One  of 
the  best  for  the  rockery.  Often  acts  as  a  biennial  in 
N.  E. 

2.  cinSreum,  Cav.  Gray  Crane's-bill.  Like  G.  ar- 
f/oilriiiii.  but  2-fl<l.  and  paler  in  color:  Ivs.  not  as  hoary 
in  aiii'iaranrc.    June,  July.    Pyrenees. 

,■).  Robertiinum,  Linn.  Herb  Robert.  Red  Robin. 
About  U  in.  high  :  Ivs.  thin,  ovate-orbicular,  3-5-parted, 
with  3-fid  piunatifld  lobes:  peduncles  slender,  2-fld.: 
fls.  small,  bright  crimson.  June  to  Oct.  Amer.,  Eu., 
Asia  and  N.  Afr.  B.B.  2:341.  — For  the  rockery,  and  de- 
lights in  a  moist  soil  and  some  shade.  Odor  disa- 
greeable. 

BB.    Stature  1  ft.  or  more. 

4.  Armenum,  Boiss.  (<?.  BackhousiAnum,  Regel?). 
About  2H  ft.  high  :  Ivs.  radical,  upright,  orbicular,  with 
5  deep  lobes  :  fls.  about  IM  in.  across,  inclining  to  a  dark 
crimson.  All  season  at  irregular  intervals.  Armenia. 
R.H.  1891,  p.  350.  — A  very  vigorous  and  floriferous  spe- 
cies.   Sometimes  growing  4  ft.  high. 

5.  findressi,  J.  Gay.  About  18  in.  high  :  Ivs.  opposite, 
palmate,  5-lobed,  upper  ones  3-lobed,  serrated  :  pe- 
duncles axillary,  2-fld. :  petals  entire,  fringed  at  base, 
light  rose,  darker  veined.  Summer.  Pyrenees.  — Among 
the  best  for  the  border,  and  useful  for  cutting. 

C.  sangulneum,  Linn.  About  IK  ft.  high,  with  stem 
occasionally  forked,  erect  :  Ivs.  all  petiolate,  mostly  7- 
parted,  with  3-5-Iobed  linear  lobules  :  peduncles  long, 
mostly  1-fld.:  fls.  very  large,  blood-red.  June  to  Aug. 
Eu.  — One  of  the  best  species  in  cult. 

Var.  Lancastriense,  Hort.  A  dwarfer  form,  smaller 
and  with  less  deeply  lobed  foliage.  Pis.  lighter  in  color, 
veined  purple. 

7.  macrorrhizum,  Linn.  A  large-rooted  species,  about 
I'-ift.  high,  with  a  stem  suffruticose  at  base:  Ivs. 
smooth,  round,  basal  ones  5-lobed.  cauline  3-lobed, 
toothed  and  often  colored  red  :  calyx  inflated  ;  petals 
spatulate  and  blood-red  in  color.  May  to  July.  S.  Eu. 
B.M.  2420. 
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AA.    Fls.  bhie  or  violet. 

8.  IbSricum,  Cav.  Iberian  Crane's-bill.  From 
1-lK  ft.  high  :  stem  erect  and  leafless  below,  above  di- 
chotomonsly  branched,  Tillous :  Ivs.  opposite,  5-7-parted, 
with  deeply  cut  lobes  and  toothed  lobules  :  fls.  1  in. 
across,  in  showy,  open  panicles,  violet.  July,  Aug. 
Iberia.    B.M.  1386. 

Var.  platyp^talum  {G.platypUalum,  Fisch.  andMey.). 
Slightly  shiirtiT  than  the  parent,  with  Ivs.  less  deeply 
lobed  and  lohes  It.'ss  pointed  :  fls.  deeper  and  richer  in 
color,  and  also  larger. 

9.  praUnse,  Linn.  Meadow  Crane's-bill.  About 
2^  ft.  high,  with  an  upright  round  stem  :  Ivs.  mostly 
hand-shaped,  with  7  lobes,  each  deeply  cut :  peduncles 
mostly  2-fld.,  drooping  after  flowering  :  fls.  large,  blue; 
petals  entire.  June,  through  Aug.  Eu.  — Var.  florepldno. 
Not  as  tall  as  parent.  Very  numerous  deep  blue  fls.  in 
clusters.   June  and  July,  and  often  again  in  fall. 


901.  Geranium  maculatum  (X  K). 

AAA.    Fls.  dark  blue,  almost  black. 

10.  pheeum,  Linn.  About  2  ft.  high,  with  upright, 
5hort-haired  stem,  glandular  above  ;  Ivs.  5-7-lobed  and 
deeply  toothed  ;  peduncles  1-2-fld. :  petals  spreading, 
obovate,  unequally  notched  and  often  with  a  small  spur, 
very  dark  blue,  almost  black,  with  white  spot  at  base  of 
each  petal.  May,  June.  Cent,  and  western  Eu.  — A  good 
border  plant. 

AAAA.  Fls.  purple  in  various  shades. 

11.  colUnum,  Steph.  {G.  Londesii,  Fisch.).  Height 
2-3  ft.;  stem  angular  and  slightly  decumbent:  Iva.  pal- 
mately  5-parted.  deeply  divided  and  cut:  petals  entire, 
purple,  with  a  tinge  of  violet.   June,  July.    Eastern  Eu. 


—  One  of  the  showiest  in  its  season.     Should    be   cut 
back  before  seeding,  to  induce  second  bloom. 

12.  Frfimontii,  Torr.  About  1  ft.  high,  sometimes  sub- 
acaulescent  :  upper  Ivs.  3-5-cleft,  lower  ones  7-cleft, 
with  3-fid  or  incised  lobes:  fls.  light  purple.  Rocky 
Mts.    Recently  introduced.    Blooms  all  summer. 

13.  incisum,  Nutt.  {G.  eridnthum,  Lind.).  About  1  ft. 
high,  leafy  branched:  Ivs.  finely  cut:  pedicels  conspicu- 
ously glandular-pubescent:  petals  with  stiff  white  hairs, 
inner  surface  purple,  about  1  in.  wide.  Ore.— A  hardy 
species  well  worth  growing.  Not  perfectly  hardy  near 
Boston. 

U.  macul&tum,  Linn.  Wild  or  Spotted  Crane's- 
bill.  Fig.  901.  The  common  American  species,  about 
\y^-tt.  high:  stem  angular:  basal  Ivs.  long-petioled, 
deeply  3-5-parted;  stem-leaves  opposite,  shorter  peti- 
oled:  peduncles  1-5,  inflorescence  often  unbellate:  fls. 
1-1 K  in.  broad,  rose-purple  ;  petals  woolly  at  base. 
June,  July.  N.  Amer.  G.W.P.  3.  B.B.  2:.341. -Showy 
native  species ;  should  be  more  in  cultivation.  Grows 
best  in  somewhat  wet  places.  Var.  planum,  a  double- 
flowerrd  varifty  of  deeper  color. 

15.  Richardsoni,  Fisch.  &  Trautv.  Abjut  IK  ft.  high: 
Ivs.  thin  and  terminal,  lobe  of  the  uppermost  Ivs.  longer 
than  the  often  greatly  reduced  lateral  lobes :  pedicels 
cojispicuously  glandular  pubescent:  fls.  large,  reddish 
purple;  petals  with  long  white  hairs  on  inner  surface. 
Colo,  and  west. —  Stems  and  young  growth  tinged  with 
red. 

16.  Wallicliiinum,  D.  Don.  Of  prostrate  trailing 
habit  :  stem  and  Ivs.  covered  with  silky  hairs  :  Ivs. 
light  green,  5-parted,  with  deeply  toothed  lobes  :  fls. 
large,  purple,  borne  sparingly  all  summer.  Himalayas. 
B.M-  2377. -For  the  rockery. 

AAAAA.   Fls.  white. 

17.  Ib^ricum,  var.  album.    A  white-fld.  var.  of  No.  8. 

18.  maoul&tum,  var.  album.  A  white-fld.  var.  of  No.  14. 

19.  prattose,  var.  album.    A  white-fld.  var.  of  No.  9. 

20.  Richardsoni.  This  species  (No.  15)  in  its  native 
habitat  is  usually  white,  mostly  roseate-veined. 

21.  Sibiricum,  Linn.  Siberian  Crane's-bill.  A 
slender,  somewhat  forked  plant,  villous,  1-2  ft.  high: 
Ivs.'  deeply  3-5-parted :  peduncles  slender,  usually  1-fld. ; 
fls.  very  small,  dingy  white.  June  through  Aug.  Si- 
beria, and  naturalized  near  New  York.  B.B.  2:341.— 
Another  form  under  same  name,  with  brick-red  fls., 
said  to  be  in  cultivation. 

G.  Balk-dnum,  Hort.  A  hardy  plant,  with  fragrant  foliage: 
fls.  on  radical  stems.  1  in.  across,  dark  magenta.  June.— 6.  syt- 
vdticttni,  Liim.  About  2  ft.  high,  with  a  soft-haired,  upright, 
round  stem:  Ivs.  5-7-part.ed,  lobes  oblong,  deeply  toothed:  fls. 
purple  or  violet.  June,  July.  The  common  wood  Geranium  of 
Europe.— 6.  tuberdsum,  Linn.  Tuberous-rooted,  9-15  in.  liigh. 
with  stem  at  base  naked:  Ivs.  many-lobed,  linear  and  serrate: 
pedicels  1-2-fld.:  fts.  large,  violet.    May.   S.  Eu. 

G.  N.  Lauman. 

GERABDIA  (after  John  Gerarde,  1545-1607,  per- 
haps the  most  popular  of  the  herbalists).  Scrophularid- 
cece.  Hardy  annual  and  perennial  herbs,  all  American, 
and  mostly  of  the  Atlantic  states,  with  yellow  or  rosy 
purple  fls.,  in  late  summer  and  autumn,  the  latter  color 
rarely  varying  to  white:  Ivs.  mainly  opposite:  calyx  5- 
tootbed  or  cleft;  corolla  bell-  to  funnel-shaped,  broad 
throated,  5-parted,  the  2  posterior  lobes  often  smaller 
and  more  united ;  stamens  commonly  more  or  less  hairy ;' 
anthers  more  or  less  approximate  in  pairs:  capsule  glo- 
bose, 2-grooved  :  seeds  usually  angled,  loose  coated. 
The  first  3  species  descriljed  below  belong  to  a  section 
in  which  the  roots  are  more  or  less  parasitic.  These 
plants  are  therefore  rather  difflcult  to  cultivate,  and  are 
offered  only  by  collectors.  G.  tenuifolia  is  offered  by 
one  dealer,  the  seeds  presumably  gathered  in  European 
gardens. 

A.    Fls.  yellow. 

B.    Corolla  pubescent  outside  :   biennial  or  annual. 

Fediculiria,  Linn.  Pubescence  partly  glandular  and 
viscid,  especially  on  the  pedicels  and  calyx,  while  in  the 
next  2  species  there  is  no  glandular  pubescence.  Lts. 
1-2  in.  long,  all  pinnatifld.     N.  Am. 


GERARDIA 

BB.    Corolla  glabrous  outside  :  perennial. 
c.    Seight  3-6  ft. 
quercifdlia,  Pursh.    Stem  at  first  glaucous :  lower  Ivs. 
3-5   iu.    long,   1-2-pmnatifld  :    upper   Ivs.   often   entire. 
Dry  woods,  N.  Am. 

CO.    Height  1-2  ft. 
laevigAta,   Raf.     Not   glaucous  :    Ivs.  lK-4  in.  long. 
Oak  barrens,  etc.,  N.  Am. 

AA.    Fls.  rosy  purple  rarely  varying  to  white. 

B.    Height  1  ft. 

tenuildlia,  Vahl.    Height  1  ft. :  branching,  paniculate  r 

Inflor.  racemose  :    Ivs.  mostly  narrowly   linear:  corolla 

y^iu.  long.    Low  or  dry  ground,  N.  Am. 

BB.  Heicjht  2-3  ft. 
linifdlia,  Nutt.  Perennial:  Ivs.  erect,  very  narrowly 
linear,  1  line  wide:  calyx  teeth  minute;  corolla  1  in. 
long.  Low  pine  barrens,  N.  Am.  Not  cult.,  l)ut  said  to 
be  a  parent  with  Pentstemon  pulehellus  of  G.  hybrida, 
Hort.  Int.  by  Haage  &  Schmidt,  1899.  The  poor  cut  in 
S.H.  2:485  seems  nearer  Pentstemon  than  Gerardia. 

W.  M. 
GEEMANDER.     See  Tencrium. 

GESNfiEIA  (Conrad  Gesner,  Zurich,  1516-1565,  cele- 
brated naturalist,  and  considered  to  be  the  originator  of 
the  idea  of  genus  in  taxonomy).  GesnerAeece.  Some- 
times written  Gesnera.  More  than  50  herbs  of  tropical 
America  (chiefly  Brazilian),  with  simple,  opposite  Its. 
and  showy  tubular  fls.  in  terminal  short  panicles  or 
fascicles.  Calyx  campanulate,  5-parted  ;  corolla  long, 
straight  or  curved,  more  or  less  ventricose,  the  base 
often  distinctly  swollen  or  gibbous,  the  limb  mostly 
shallow-toothed  and  nearly  regular  or  bilabiate ;  sta- 
mens 4,  didynamous  (in  pairs  under  the  upper  lip); 
style  1,  long  ;  glands  on  the  disk  in  the  fl.  Handsome 
warmhouse  plants  {mostly  tuberous)  allied  to  Achi- 
menes.  Gloxinia,  Isoloma  and  Streptocarpus.  Some  of 
the  Gesnerias  of  the  trade  belong  to  Nsegelia,  which  dif- 
fers, amongst  other  things,  in  having  an  annular  or 
ringed  disk  rather  than  a  disk  of  distinct  glands. 

L.  H.  B. 

Gesnerias  are  tuberous  bulbous,  or  rhizomatous 
plants.  They  are  natives  of  tropical  S.  America  and 
jlexico,  and  all  have  aperiod  of  rest  corresponding  with 
the  dry  season.  The  stems  rise  directly  from  the  root- 
stock.  They  are  clothed  with  opposite,  mostly  heart- 
shaped,  sometimes  ovate,  leaves.  They  are  densely  hir- 
sute ;  the  hairs  often  are  brightly  tinted,  giving  them  a 
sheen  like  the  plumage  of  birds,  so  that  they  are  quite 
as  much  adu,iired  for  their  handsome  foliage  as  for  the 
flowers.  The  inflorescence  is  generally  a  branched 
corymb,  and  the  flowers  are  tubular-labiate,  with  the  limb 
rarely  flattened,  as  in  Achimenes.  Gesnerias  are  not 
nearly  as  ])(>iiular  as  they  once  were,  probably  on  ac- 
count of  the  transitory  character  of  their  corollas,  which 
are  continually  falling,  lasting  but  a  day  or  two.  The 
roots  must  be  kept  in  a  moderately  warm  place,  such  as 
would  suit  Gloxinias.  They  should  be  kept  in  the  pots 
in  which  they  have  grown,  and  be  watered  about  once  a 
week  during  the  resting  period.  It  is  a  mistake  to  sup- 
pose the  roots  can  be  kept  iu  dry  sand  and  still  retain 
their  vitality.  When  the  roots  show  a  tendency  to  send 
up  stems  is  the  time  to  start  them,  picking  out  the  ad- 
vanced ones  first.  In  this  way  a  long  season  can  be  se- 
cured. They  need  a  light  soil  to  start  with,  about  equal 
parts  leaf-soil,  loam  and  sand,  and  should  be  placed  in  a 
moderate  temperature.  Very  little  waterwill  be  required 
until  they  are  well  started.  If  it  is  desired  to  increase 
stock,  smaller  bulbs  may  be  boxed  off,  and  cuttings 
7nade  of  surplus  shoots.  Seeds  are  produced  rather 
freely,  and  some  good  hybrids  are  in  cultivation.  As 
they  advance  in  growth,  larger  pots  will  be  needed,  and 
a  little  stronger  soil.  — the  mixture  divided  into  four 
parts,  adding  well-decayed  manure.  They  will  take 
abundance  of  water  and  some  liquid  manure  when  com- 
ing into  bloom.  If  neatly  trained  they  make  handsome 
specimens.  Their  beaiitiful  foliage  is  liable  to  be 
spoiled  by  impurities  or  sediment  in  water,  so  that  we 
avoid  overhead  syringing,  particularly  as  they  develop. 
After  blooming,  a  good  light  place  should  be  given,  and 
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the  plants  watered  until  they  show  signs  of  going  to 
rest.  As  they  are  naturally  an  undergrowth,  a  light 
shading  will  be  beneficial  in  the  hottest  weather. 

Cult,  by  T.  D.  Hatfield. 

A.  Jjvs.  green. 

cardin&lis,  Lem.  {G.macrdntha,  Sort.).  Stem  6-12 in. 
high,  stout  and  hairy  :  Ivs.  large,  cordate-ovate,  cre- 
nate-dentate,  petioled  :  fls.  red,  tubular,  hairy,  slender 
(2-3  in.  long), the  upper  lip  projecting  and  the  lower 
one  ahnost  wanting,  borne  in  a  terminal,  more  or  less 
flatcluster.  Nativity  unknown.  Gn.  42:874. — O.  Duvali, 
Hort.,  is  evidently  only  a  slender  form  of  this  species. 

H^ndersoni,  Hort.  Lvs.  velvety  green  :  fls.  3  in.  long, 
brilliant  scarlet,  in  a  large  truss.  Probably  of  garden 
origin. 

longifldra,  Hort.,  is  a  small-leaved  species,  with  droop- 
ing, long-tubed  nicotiana-like  white  fls.  Gn.  33:644.— 
The  botanical  position  of  this  plant  is  in  doubt.  It  is 
not  the  G.  longiflora,  HBK.,  which  is  purple-fld.,  nor 
G.  longiflora,  DC,  which  is  Achimenes  longiflora.  By 
some  it  has  been  confounded  with  Isoloma  longifoliumr 
Decne. 

AA.    Lvs.  richly  colored,  at  least  underneath. 

LSopoIdi,  Scheidw.  Compact:  stem  erect  from  the 
large,  depressed  tuber,  thinly  hairy:  lvs.  verticillate  in 
4's,  broadly  ovate-acuminate,  more  or  less  unequal  at 
base,  dentate,  green  above  and  purple  beneath :  fls.  long- 
tubular,  thinly  hairy,  the  lobes  nearly  equal;  light  scar- 
let, in  a  rather  loose,  umbel-like  cluster.  Nativity  not 
recorded.    F.S.  7:704-5.    Gn.  53:1176. 

Donkelseriina,  Lem.  (G.  Ddnkelarii,  Sook.).  Stem 
often  2  ft.  tall  :  lvs.  large,  cordate-ovate,  crenate,  hairy, 
green  and  purple-tinged  above  and  purple  beneath  :  fls. 
tubular-campanulate,  the  rounded  lobes  nearly  equal, 
dull  red,  2  in.  long,  hanging  from  long  pedicels  in  a 
large  panicle.  Variable.  Colombia.  B.M.  5070.  R.B. 
21:117.    F.  1853:241. 

Exoni^nsis,  Hort.  Hybrid  :  lvs.  velvety,  with  red  and 
purple  hairs :   fls.  bright  orange-red,  in  close  clusters. 

refiilgens,  Hort.  Hybrid:  lvs.  cordate-oval,  red-hairy: 
fls.  deep  red  or  vermilion.  — One  of  the  best. 

0.  cimmharhm,  Lind.,  is  a  Ntegelia.— (?.  Ouatemalinsis, 
Hort..  "a  free  grower  and  bloomer,  fls.  orange,"  was  once  of- 
fered hy  Sau\.~6.jasminifldra,  Hort.,  "fls.  of  the  purest  white, 
freely  produced,  beautiful,"  once  offered  by  Said.- 6.  obldnga, 
Hort.,  fls.  orange,  offered  once  by  Said.- G.  robusta,  Hort., 
"vermilion,  beautifully  spotted  and  tigered,"  offered  once  by 
Saul.— (?.  zebrina,  Paxt.,  see  Nsegelia.  The  Gesnerias  are  much 
confused  by  hybridizing  and  breeding.  jj_  jj^  b_ 

GfiTJM  (Greek,  geno,  to  have  a  taste  ;  referring  to  the 
roots).  MosAcece.  This  genus  includes  some  fine  hardy 
border  and  rock  plants,  some  of  which  are  valued  for 
their  bright  red  fls. ;  some  for  their  pure  yellow  fls. ; 
others  for  their  long  plumy  fruits.  Herbs,  with  a  per- 
ennial rhizome,  sometimes  stoloniferous  :  root-lvs. 
crowded,  odd-pinnate,  the  alternate  lobes  often  smaller, 
terminal  ones  largest ;  stem-Ivs.  few,  mostly  of  3  Ifts. 
or  bract-like:  fls.  1-2  in.  across,  solitary  or  corymbose. 
More  than  30  species,  mostly  in  temperate  and  frigid 
regions. 

The  plumy  kinds  are  all  contained  in  the  subgenus 
Sieversia.  G.  Chiloense  is  the  best  species,  and  in  the 
gardens  is  commonly  seen  in  double  forms.  A  gardener 
writes  that "  inferior  forms  show  scarcely  any  duplicity." 
Geums  are  of  easy  culture,  and  are  prop,  by  division  or 
seed.  It  is  said  that  they  hybridize  freely  if  grown 
together.  The  dwarf  kinds  are  suited  only  to  the  rock- 
ery. Correvon,  of  Geneva,  Switz.,  writes  tliat  G.  reptans 
is  one  of  the  best  of  the  rockery  kinds,  and  needs  full 
sunlight.  For  G.  triflorum  he  advises  half  exposure  to 
sun  and  a  light,  moist  soil.  G.  rivale  grows  naturally  in 
marshy  places. 

A.    Plumy  Geums:   style  in  fruit  long  and  plumose. 

B.  Pis.  yellow. 

c.    Plants  spreadiny  hy  runners. 
reptans,   Linn.     Root-lvs.   interruptedly    piunatifid  : 
iipper  lvs.  3-lobed  :    fls.  erect ;    petals  obcordate.     Eu 
Gn.  45:956, —  The  purple  styles  are  pretty. 
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cc.    Plants  not  spreatUnr/  by  runners. 

D.  B  oot-lvs.  pinnatifid. 

mont&num,  Linn.     Calyx  lobes  entire,  while  those  of 

reptans  are  of  ten  3-cut  at  apes.    S.  Eu.    G.C.  II.  13:425. 

Gn.  45,  p.  285. 

DD.    Boot-} VS.  Jxidney-shaptd. 
radiatum,   Michx.     Very   hirsute.     Root-lvs.  2-5   in. 
broad  :  stem  1-5-fld. :  bractlets  minute.     Mountains  of 
N.  C.-Int.  by  H.  P.  Kelsey. 

BB.    Fls.  bright  red,  unmixed  with  yellow. 

c.    Lateral  lobes  of  Ivs.  7ninute. 

coccineum,   Sibth.   &   Sm.,  not  Hort.     "Stem-lvs.  3- 

lobed  :    root-lvs.  lyrate,  the  terminal  lobe  largest,  cor- 

date-renif orm :   fls.  erect.    Mt.  Olympus  in  Bithynia." 

The  above  is  an  exact  translation  of  the  entire  descrip- 
tion given  by  Sibthorp  and  Smith,  Flora  Grfeca,  t.  485.— 
The  chances  are  that  all  the  plants  in  the  trade  under 
this  name  are  really  G.  Chiloense . 

cc.  Lateral  lobes  of  Ivs.  1  in.  lomj. 

Chilo6nse,  Balb.  {G.  cdccineum,  Hort.,  not  Balb.). 
"Stem-lvs.  3-parted,  laciniate;  root-lvs.  interruptedly 
lyrate,  pilose:  terminal  lobe  rotund,  somewhat  3-lobed, 
crenate:  fls.  panicied:  carpels  villous."  The  above  is  a 
literal  translation  of  B.R.  16:1348,  where  the  terminal  lobe 
is  shown  to  be  2%  in.  each  way.  Chile.  B.R.  13:1088, 
and  under  1099.  L.B.C.  16:1527.  Gn.  14:156;  45,  p. 
284.  R.H.  1890.  p.  305,  and  1881,  p.  309,  all  erroneously 
as  G.  coccineum. 

Var.  mini&tum,  D.K.  {G.mini(itwm,'Roht.  Parker),  has 
fls.  about  2  shades  lierhter  in  color.  A  robust  form  grow- 
ing 2-3  ft.  high,  easily  prop.,  and  fls.  from  Apr.  to  end 
of  July.  Gn.  38:772,  where  it  is  supposed  to  be  a  hybrid 
of  G.  Chiloense,  var.  grandifloriim  x  G.anreum,  which 
is  a  rubust  many  fld.  form  of  G.  montanttnif  or  else  of 
G.  Chiloense  x  G.  urbanitm. 

Var.  grandifldrum,  D.K..  is  an  improved  form.  "The 
<louble-Hd.  form  of  this  seems  to  be  a  more  general 
favoritf.  tht.'  bl"<»nis  lasting  longer,  though  I  think  they 
lack  the  elegance  of  those  of  the  simple  form.  They 
begin  to  expand  soon  after  May  and  are  produced  until 
Oct."    I).K.,  in  Gn.  SS,  p.  299. 

BBB.  Fls.  chiefly  dull  red,  mixed  with  yellow. 

trifldrum,  Pursh.  Low,  softly  hairy:  Ifts.  very  numer- 
ous and  crowded,  deeply  cut:  fls.  3  or  more  on  long 
peduncles;  calyx  purple,  as  long  as  the  petals.  Coulter 
says  the  petals  are  erect.  Arctic  Am.  L.B.C.  17:1609. 
"Fruit  showy  all  summer."      Woolson. 

AA.  Not  long  and  plumy  in  fruit. 

B.  Style  jointed  and  bent  in  the  middle. 

c.    Fls.  purplish  orange. 

rivA.le,  Linn.    Root-lvs.  lyrate;   stem-lvs.  few,  with  3 

lobes  or  Ifts.:  calyx  brownish  purple;  petals  purplish 

orange.    N.  temp,  regions.    Var.  album  is  also  sold. 

cc.    Fls.  golden  yellow. 

macropliyllum,  Willd.  Eastern  plant,  which  P.  W.  Bar- 
clay says  is  offered  by  collectors,  and  prefers  a  moist, 
sunny  place.    B.B.  2:  221. 

BB.  Style  not  jointed,  straight. 

R6ssii,  Seringe.  Slightly  pubescent  above:  scape  1-3- 
fld. :  styles  glabrous.  Colo.,  arctic  regions.  — Fls.  large, 
bright  yellow. 

G.  atrococcineum,  Hort.,  may  be  a  typographical  error  for  G. 
atrosaugiiiueum.— G.  atrosangidneum ,  Hort  ,  is  presumably  a 
form  of  Q.  Chiloense,  with  darker  fls.  than  the  type,  and  sold 
mostly,  if  not  entirely,  in  its  double  condition.— G.  Japmiicum, 
Thunb..  is  sold,  but  little  known.  St.  flexiiose,  hirsute:  Ivs. 
3-5-lobed,  hirsute:  fls.  erect,  yellow:  petals  as  long  as  the  calyx: 
fr.  hirsute,  awned,  recurvetl.    Japan.  -^^  jyj^ 

GEVUiNA  (from  the  Chilean  name).  Also  written 
Guevina.  Protedceie.  One  species,  G.  Avellina,  Molina 
(Syn.,  Quddria  heferophylla,  Ruiz  &  Pav.l.  Chilean 
Nut.  Chile  Hazel.  An  evergreen  tree,  with  large, 
alternate  pinnate,  dark  green,  glossy  Ivs.  and  white, 
hermaphrodite  fls.  in  long,  axillary  racemes.  Fruit  about 
the  size  of  a  cherry,  coral  red  when  ripe,  the  seed  hav- 


ing a  pleasant  flavored  kernel,  resembling  the  hazel  in 
taste  and  largely  used  by  the  Chileans.  Sparingly 
grown  in  California.  Prop,  by  seeds  or  by  green  cut- 
tings under  glass.  '  -^^  ^_  Taylor. 

GHERKIN.  A  small  Cucumber.  The  Burr  or  West 
Indian  (Therkin  is  Cucnmis  Anguria. 

6IBB,  CHARLES,  Canadian  horticulturist,  and  au- 
thor of  important  works  on  Russian  fruits  and  other 
hardy  trees,  was  born  at  Montreal  June  29,  1842,  and 
died  at  Cairo,  Egypt,  March  8,  1890,  while  returning 
from  a  collecting  trip  in  China  and  Japan.  In  1872  he 
brought  to  Montreal  the  first  canned  fruit  exhibited  in 
Canada.  His  farm  at  Abbotsford,  Province  of  Quebec, 
contained  the  best  collection  of  hardy  fruits,  trees  and 
ornamental  shrubs  iu  Canada.  His  trip  to  Russia  in 
1882  with  Prof.  J.  L.  Budd,  the  subsequent  importations, 
his  second  trip  to  Russia,  and  his  various  publications 
on  hardy  trees  make  part  of  a  chapter  of  great  interest 
and  significance  in  the  history  of  American  horticulture. 
His  travels  were  extensive.  His  chief  works  are  "Orna- 
mental and  Timber  Trees  not  Natives  of  the  Province  of 
Quebec"  (a  comprehensive  list  of  species  of  possible 
value  for  Canada),  "Report  on  Russian  Fruits,"  "Hasty 
Notes  on  the  Trees  and  Shrubs  of  Northern  Europe," 
"Russian  Apples  Imported  by  the  Department  of  Agri- 
culture, Washington,  in  1870"  (an  elaborate  comparison 
of  Russian  opinions  and  American  experience),  "No- 
menclature of  the  Russian  Apples,"  "Of  Translating  and 
Rendering  into  Euphonious  English  Unpronounceable 
Russian  Names,  also  Throwing  Out  Synonyms,"  and 
"Fruits  for  the  Cold  North."  For  a  fuller  accotmt,  with 
portrait,  see  Annals  of  Horticulture,  1890,  287-290. 

W.  M. 

GIDEON,  PETER  M.,  pioneer  pomologist  of  the 
northern  Mississippi  states,  1818-1899,  resided  since 
1853  on  Lake  Minnetonka,  Minnesota,  and  devoted  his 
efforts  to  the  production  of  apples  of  sufficient  hardiness 
to  withstand  the  climate.  He  was  born  in  Ohio.  He  af- 
terwards lived  in  Illinois.  From  boyhood  he  seems  to 
have  been  possessed  of  the  idea  to  raise  seedling  fruits. 
He  was  one  of  those  rare  individuals  who  sets  a  distinct 
ideal  and  strives  for  it  throughout  a  lifetime  in  spite  of 
every  adversity.  These  are  persons  of  strong  and  un- 
compromising wills.  They  often  antagonize  their  fel- 
lows; but  their  works  are  usually  beneficent.  Gideon 
conceived  that  the  amalgamation  of  the  Siberian  crab 
and  the  common  apple  would  give  the  perfect  apple  for 
the  Northwest.  His  seedlings  were  numerous.  Several 
of  them  have  been  named  and  disseminated,  and  are  of 
value.  But  his  greatest  achievement,  the  Wealthy  ap- 
ple, was  of  pure  Pyrus  Mains  stock.  This  variety  is 
now  one  of  the  standard  apples  of  his  geographical  re- 
gion, and  it  is  gaining  favor  elsewhere.  It  is  a  boon  to 
the  Northwest.  Even  when  in  poverty,  it  is  said  that 
Mr.  Gideon  spent  his  last  dollar  to  buy  the  seeds  from 
which  this  apple  came.  He  was  instrumental  in  distrib- 
uting 10,000  apple  seedlings  in  Minnesota,  and  some  of 
these  are  now  attracting  attention.  His  work  was  wholly 
empirical,  yet  he  did  so  much  and  continued  his  work 
for  so  long  a  time  that  the  results  have  contributed  to 
the  knowledge  of  plant-breeding.  Probably  no  other 
American  has  labored  so  long  and  devotedly  for  the  at- 
tainment of  a  specific  ideal  in  the  apple.  Portrait  and 
eulogies  will  be  found  in  The  Minnesota  Horticulturist, 
Jan.,  1900.  l_  h.  B. 

GlLIA  (Philipp  Salvador  Gil,  Spanish  botanist  of  the 
latter  half  of  the  eighteenth  century,  collaborator  with 
Xaurez).  Poletnonificete.  American  herbs,  mostly  of 
western  North  America,  of  nearly  100  species,  as  the 
genus  is  now  understood  by  most  botanists.  Fls.  small, 
of  many  colors,  the  corolla  funnel-form  to  bell-shape  or 
sometimes  salver-form,  5-lobed  ;  stamens  5,  inserted 
near  the  base  of  the  corolla  tube^  the  filaments  usually 
naked:  ovary  3-loculed,  with  axile  placentte,  the  stigmas 
3  (or  sometimes  2).  Gilia  is  a  very  polymorphic  genus, 
into  which  Gray  now  (Syn.  Fl.  2,  pt.  1,  suppl.)  throws 
CoUomia,  Linanthus.  Leptosiphon,  Leptodactylon, 
Navarretia,  Hugelia,  Ipomopsis,  Fenzlia.  In  this  con- 
ception, Gilia  is  defined  as  follows  :  "Fls.  naked,  not  in- 
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volucellate  ;  calyx  partly  herbaceous,  scarious  below 
the  sinuses;  lobes  narrow  and  acute  ;  corolla  salver- 
form  or  funnel-form  to  campanulate  or  almost  rotate  ; 


902.    Gilia  grandiflora  (X^4). 


filaments  not  bearded  at  base  :  seeds  wingless  :  herbs, 
or  a  few  suffruticose." 

Several  of  the  Gilias  are  popular  garden  annuals  or 
biennials  (a  few  perennial).  They  are  of  the  easiest 
culture,  being  vigorous,  hardy  and  floriferous.  They 
are  mostly  dwarfish,  and  are  excellent  for  low  masses, 
edgings  or  rockeries.  Seeds  may  be  sown  where  the 
plants  are  to  grow.    Any  good  soil  will  suit  them. 

Following  are  the  names  in  the  American  trade: 


achillefefolia,  8. 
aggregata,  11. 
alba,  6,  13.  16. 
.indrosaeea,  14. 
aurantiaca,  10. 
aureus,  15. 
capitata,  6. 

coecinea,  2. 
Collomia,  1.  2. 
congesta,  4. 


coronopifolia,  10. 
debilis,  5. 
densiflora,  13. 
dlanthiflora,  16. 
dianthoides,  16. 
eleyans,  10.  U. 
FenzUa,  16. 
grandiflora,  1. 
hybridus,  15. 
Ipoi,w,j,sis,  10,  11. 
lacini.ita,  7. 


Leptosiphon,  13,  14, 
Unlflora,  12.         [15. 
linifoUa.  12. 
mierantha,  15. 


Navarretia,  3. 
nivalis,  9. 
rosea,  9,  15. 
satiguinea,  10. 
speciosa,  16. 
tricolor,  9. 


A.  Lvs,  normally  alternate,  entire  or  pinnately  cut  or 

divided  {lower  Ivs.  sometimes  opposite). 

B.  FIs.  in  dense  heads,  which  are  suhtended  6.1/  lenfy 

involucres. 
c.    Foliage  entire  or  at  least  not  much  parted. 

1.  ^andiSldra,  Gray  {Collomia  grandif Idra,  Doug\.). 
Fig.  902.  Erect,  with  minutely  pubescent  reddish  stems, 
1-2  ft.  high:  Ivs.  linear-lanceolate  or  oblong,  narrowed 
below  but  scarcely  petioled,  entire,  acute:  fls.  many,  in 
dense  terminal  heads,  butf  or  salmon  color,  redder  in- 
side, 1  in.  long.  Plains,  W.  of  Rocky  Mts.  B.M.  2894. 
B.R.  14:1174. —This  and  the  next  are  interesting  an- 
nuals.   Useful  as  bee  plants. 

2.  coecinea.  Gray  {Colldmia  coecinea,  Lehm.).  More 
slender:  stems  not  red:  Ivs.  narrower  (mostly  linear), 
somewhat  cut  at  the  ends:  fls.  smaller,  slender-tubed, 
yellow  or  buff  outside  and  brick-red  inside.  Chile.  B.B. 
19:1622. 

cc.  Foliage  pinnately  parted  or  compound. 
.3.  mmima,,Gra.j  {yavarretia  minima, 'isntt.).  Dwarf 
and  tufted  (3  in.  or  less  high),  nearly  glabrous  :  Ivs. 
needle-like,  pinnately  parted  :  fls.  white,  the  corolla 
scarcelv  exceeding  the  white-hairy  calyx.  In  arid  dis- 
tricts. Dak.  W. 


4.  congesta.  Hook.  A  foot  or  less  high,  erect  or 
spreading,  tufted  :  Ivs.  mostly  3-7-divided  into  linear 
divisions:  corolla  white,  the  oval  lobes  nearly  as  long  as 
the  tube:  calyx  teeth  long-pointed,  nearly  equaling  the 
corolla.    A  small-fld.  species  growing  from  Wyo.  W. 

BB.    Fls.  not  in  close  heads,  but  more  or  less  scattered  : 

or  if  capitate,  the  heads  not  leafy-subtended, 
c.  Plant  perennial:  seed  only  1  in  a  locule :  fls. 
small. 
').  debilis,  Wats.  Two  in.  or  less  high  :  Ivs.  oblong, 
entire  or  2-3-lobed,  petioled:  fls.  solitary  and  nearly  ses- 
sile, the  purple  corolla  %  in.  long,  the  tube  exceeding 
the  calyx.    S.  Utah.  — Offered  by  collectors. 

cc.    Plant   annual:  seeds  more  than  1   to   the   locule: 

corolla  distinctly  tubiilar,  but  relatively  small. 

D.    Inflorescence  capitate. 

6.  capitita,  Dougl.  Fig.  903.  Plant  18  in.  to  2K  ft. 
tall,  the  stems  long  and  nearly  straight  between  joints: 
fls.  about  ^in.  long,  in  dense,  nearly  globular  heads, 
which  terminate  long,  naked  stems;  corolla  lobes  lance- 
linear,  acute  :  Ivs.  cut  into  very  unequal  linear  lobes. 
Calif,  and  Ore.  B.M.  2698.  B.R.  14: 1170. -An  old  fa- 
vorite. There  is  a  white  form  (var.  alba).  There  is 
also  a  var.  major. 

7.  laciuiita,  Ruiz  &  Pav.  Much  like  the  last  in 
botanical  characters,  and  possibly  a  f()rm  of  it ;  lower 
and  much  more  slender,  the  leaf-divisions  mostly  very 
narrow  (usually  almost  thread-like),  the  heads  smaller 
or  the  fls.  sometimes  even  scattered.  Chile.  — The  fine 
foliage  and  compact  habit  make  this  species  an  excellent 
garden  plant. 

DD.    Inflorescence  mixed,  capitate  on  the  main  branches, 
scattered  on  the  others. 

8.  achilleffifolia,  Benth.  Fig.  904.  Stout  ( 2-3  ft. )  and 
very  branchy  and  bushy,  the  early  main  branches  ter- 
minating in  large,  dense  heads,  but  the  later,  finer 
growth  bearing  scattered  fls. :  Ivs.  small,  with  short, 
linear  lobes  or  teeth :   fls.  large,  violet  or  ptirple-blue. 


903.  Flower  of  Gilia  capitata.        904.  Gilia  achilleecfolia. 
(X2.)  (XH.) 
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the  corolla  lobes  oblong  or  obovate  :  capsules  large. 
W.  Calif.  B.M.  59.39  (showing  only  capitate  inflores- 
cence).—An  old  garden  plant.    Fls.  vary  to  white  and 


DDD.    Inflorescence  scattered  or  loosely  cymulose. 

9.  tricolor,  Benth.  Fig.  905.  A  very  diffuse,  twiggy 
grower,  2-2'^  ft.  high,  sparsely  pubescent:  Irs.  few  on 
the  full  grown  plant,  small,  with  many  short,  very  nar- 
row or  needle-shaped  divisions  :  fls.  comparatively 
large  {%m,  long  or  nearly  so),  nearly  or  quite  bell- 
shaped,  the  corolla  2-3  times  the  length  of  the  calyx  ; 
color  of  the  roundish  lobes  violet  and  passing  to  whitish 
at  the  base,  of  the  throat  brown-purple  and  of  the  tube 
yellow.  W.Calif.  B.M.  3463.  B.R.  20:1704. -One  of 
the  commonest  of  garden  annuals.  There  is  a  white 
form  (6.  ni^'Alis,  Hort. )  and  a  rose-colored  form  {G. 
rdsea,  Hort.).  Thrives  with  the  least  care,  and  is  al- 
ways a  profuse  bloomer. 

CCC.  Plant  biennial:  seeds  few  or  many  in  each  locule: 
fls.  large  and  long-fubiilar,  red  (running  into 
white  fo7-ms),  the  corolla  \^er^i  much  surpassing 
the  subulate  calyx  lobes.     [Ipomopsis.) 

10.  coronoplfdlia,  Pers.  (Ipomdpsis  ^legans,  Poir. 
/.  aurantlaca  and  /.  sanguinea,  Hort.).  Standing 
Cypress.  Stem  strict  and  unbranched,  sometimes  6  ft. 
high,  very  leafy  :  Ivs.  pinnate,  the  divisions  needle-like 
and  about  1  in.  long:  fls.  many,  IJ-2  in.  long,  long-trum- 
pet-shape, borne  along  the  sides  of  the  summit  of  the 
stem,  the  calyx  inconspicuous  amongst  the  short  bract- 
lvs.,the  corolla  scarlet  or  pink-red  and  dotted  and  yel- 
lowish within,  varying  to  orange,  its  lobes  obtuse  or 
nearly  so  and   flaring.     In  dry  soil,  S.  Car.,  south  and 


west.     B.K.  20:1691.  — Common  old   garden  plant,   and 
worthy.    Fls.  scentless. 

11.  aggreg&ta,  Spreng.  {Ipomdpsis  (legans,  Lindl.). 
Differs  in  mostly  shorter  stature  and  more  slender 
habit,  with  redder  (sometimes  white)  fragrant  fls.,witli 
acute  and  reflexing  corolla  lobes.  Neb.,  sonlh  and  west. 
B.R.  15: 1281. -Probably  not  in  cult.  The  fls.  are  fiery 
scarlet  or  sometimes  nearly  white.  A  very  showy 
biennial. 

AA.    Lis.  opposite,  entire,  or,  if  alternate   (as   in  No. 

12)  palmately  parted. 
B.   Foliage  very,  fine,  the    Ivs.  cut  into   thread-like  or 

linear  divisions. 
c.    Corolla  rotate-bell-shape,  with  a  short,  flaring  tube. 

12.  liniJldra,  Benth. (G.  ?i«i«;(a,  Hort. ).  Fig.  906.  Ten 
to  20  in.  high,  diffuse  and  branchy  :  lower  Ivs.  mostly 
opposite,  but  the  upper  alternate,  all  palmately  divided 
to  the  base  in  needle-like  or  spurrey-like  divisions;  fls. 
rather  large  for  the  size  of  the  plant,  the  corolla  white 
or  blush,  nearly  rotate,  the  thin  lobes  obtuse.  Calif. 
B.M.  5895.  — A  useful  tufty  garden  annual.  The  name 
liniflora  is  meant  to  designate  the  resemblance  of  the 
fls.  to  those  of  Ilutnn  tenuifolium  ;  but  some  catalogue 
maker,  evidently  thinking  that  the  name  meant  linear- 
flowered,  and  was  therefore  inappropriate  or  an  error, 
has  changed  the  name  to  G.  linifolia,  under  which  name 
it  is  known  in  the  trade. 

00.   Corolla  salver-form,  with  a  filiform  and  elongated 
tube  (Leptosiphon). 

13.  densifldra,  Benth.  (Leptosiphon  densifldrus, 
Benth.).  Erect  or  even  strict,  1-2  ft.,  hairy:  Ivs.  with 
many  filiform  somewhat  rigid  divisions:  fis.  in  rather 
close  heads,  lilac  or  white,  %-%  in.  long;  tube  of  the 
corolla  scarcely  longer  than  the  leaves;  lobes  of  the  co- 
rolla spreading,  obtuse,  often  dentate,  nearly  or  qxiite  as 
long  as  the  tube.  Calif.  B.M.  3578.  B.R.  20:1725.- 
Comraon  garden  annual.  The  white-fld.  form  is  known 
as  var.  alba,  Hort. 

14.  andros&cea,  Steud.  (Leptosiphon  androsdeeus, 
Benth.).  Much  like  the  last,  but  the  tube  very  slender 
and  much  exserted  beyond  the  calyx  and  leaves ;  fls.  1 
in.  long,  pink,  lilac  or  white,  in  rather  close  heads,  the 
corolla  lobes  ovate-acute  and  entire,  much  shorter  than 
the  tube.  12-18  in.    Calif.    B.M.  3491.    B.R.  20:1710. 

15.  micrAntha,  Steud.  Fig.  907.  Tufted,  8  in.  or  less 
high,  the  stems  most  leafy  near  the  top;  Ivs.  short,  fas- 
cicled: fls.  with  an  exceedingly  slender  thread-like  tube 
which  is  I-IK  in.  long,  and  projecting  prominently 
above  the  upper  fascicles  of  Ivs.,  the  corolla  lobes 
spreading  and  obtuse  ;  color  range  very  wide,  — from 
purple  to  lilac,  red,  yellow  and  white.  Calif. —  A  popu- 
lar and  important  bedding  plant.  Forms  of  it  are  known 
as    Leptosiphon  aureus,  carmineus,  hybridus,  and    ro- 
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micrantha  (X}^). 


BB.    Foliage  of  entire  (but  narrow)  Ivs. 
16.  diantboldes,  Endl.  (F/mlia  dianthifldra,  Benth.). 
Fig.  908.    Tufted,  6  in.  or  less  high:  Ivs.  narrowly  lin- 
ear, opposite  :    fls.   1-lK  in.  long,  lilac  or  piirple,  with 
yellowish  throat,  the  flat-spreading  lobes  denticulate  or 
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nearly  fringed.  S.  Calif.  B.M.  4876.  R.H.  1865:10.- 
A  choice  little  annual,  excellent  for  edgings  anil  rock- 
work,  bearing  a  profusion  of  pink-like  Hs.  The  fls. 
sometimes  vary  to  white 
(Femliaalha, HoH.).  A 
liirge-fld.  form  is  called 
J^     C.  speciosa.     l.  H.  B. 

GILL.       JVepeta     GU- 


GINSENG 
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908.    Gilia  dianthoide 
The  Fenzlia  of  gardei 


GILL£NIA(aGe 

l)hysieiau  of  the  seven- 
t>-(Tith  century, Arnoldus 
<  ;ilU'iiius).  MosAcece.  Two 
Kast  American  perennial 
herbs,  with  3-foliolate 
nearly  sessile  Ivs.  and 
5  long  white  or  rose-tinged  narrow  petals,  which  are 
more  or  less  unequal,  10-20  included  stamens,  5-toothed 
calyx,  and  5  2— 1-seeded  pods:  fls.  many  in  loo.se,  termi- 
nal clusters  in  summer.  To  this  genus  Britton  has 
recently  given  the  name  Porterdnthus  (Porter's  flower, 
in  honor  of  Dr.  T.  C.  Porter),  because  Adanson  had 
earlier  made  a  genus  Gillena.  The  species  are  G.  trifoli- 
ita,  Jla'nch  (Bowman's  Root),  in  rich  woods  from  N. 
Y.  to  Ga.  (Mn.  8:129.  B.M.  489),  and  G.  stipulicea, 
Nutt.  (American  Ipecac),  with  a  more  southern  range. 
The  former  has  ovate-oblong  serrate  leaflets  and  small, 
mostly  entire  stipules:  the  latter  has  lanceolate  deeply 
incised  leaflets  and  leafy  incised  stipules,  and  is  more 
pubescent.  Gillenias  are  excellent,  graceful  plants  for 
the  mixed  or  hardy  border.  They  are  hardy  and  of  easy 
culture  in  any  good  soil.  2-4  ft.  tall.  They  propagate  by 
seed  and  division.  L.  jj.  B. 

GILLYFLOWER  down  to  Shakespeare's  time  usually 
referred  to  what  we  now  call  the  carnation,  Dianthnx 
Caryophyllus,  also  known  as  clove  pink.   Since  Shake- 


speare's time  Gilliflower  has  usually  meant  either  wall- 
flowers or  stocks,  as  explained  under  Clierianthus  and 
Matthiola. 

GINGER.     Zingiber  officinale.     Wild  Ginger.     Asa- 
rum  Canadense. 


GlNKGO(Chinesename).  Conlfera,  tribe  Tdxea.  One 
tree,  with  wedge-shaped  Ivs.,  fls.  small  and  mostly 
dicecious.  Pistillate  fl.  solitary,  the  single  naked  ovule 
ripening  into  a  drupe.  Staminate  fls.  in  slender,  loose 
catkins. 


910.  Qinkero  fruit  and  i 


N.itural  size. 


biloba,  Linn.  {Salisburia  adlantifdUa,  Smith) 
Ginkgo.  Maidenhair  Tree.  KewTkee.  Figs.  909,  910, 
A  tall,  spiirsely  branched,  usually  slender  tree,  attain 
ing  a  height  of  60-80  ft. :  Ivs.  3-5,  clustered,  fan 
shaped,  divided  at  summit,  with  thickened  margin 
striated  on  both  sides  with  numerous  parallel  veins :  fls 
dioecious;  male  catkins  slender,  stalked;  females  on 
long  footstalks,  in  pairs,  of  which  one  usually  aborts 
fruit  a  drupe,  consisting  of  an  acrid,  foul-smelling  pulp 
surrounding  a  smooth,  angular  oval,  cream-colored,  thin 
shelled,  sweet-kerneled  nut.  Northern  China.  F.S 
10,  p.  119.  G.C.  111.5:205,  2G9.  G.P.  1:175.  A.G.  12:268 
Gng.  6:194. 

Introduced  to  America  early  in  the  century,  and  gen- 
erally successful  on  good  soil  in  the  eastern  states  as 
far  north  as  eastern  Massachusetts  and  central  Michi 
gan  and  along  the  St.  Lawrence  river  in  parts  of 
Canada.  Of  special  value  for  solitary  planting  to  secure 
picturesque  effects.  Coiisiilrriilily  planted  in  Washing- 
ton, D.C.,  where  it  is  gmwiTig  in  esteem  as  a  street  tree 
because  of  its  upright  habit  and  freedom  from  insect 
injury.  Easily  propagated  from  seed,  stratified  in  au- 
tumn ;  varieties  by  budding  and  grafting.  Several 
horticultural  forms  are  recognized,  including  laciniata, 
pendnla  and  variegafa. 

The  foul  odor  of  the  ripe  fruits,  which  continue  to 
mature  and  drop  during  a  period  of  some  weeks,  con- 
stitutes the  chief  objection  to  the  species  as  a  street 
tree,  or  near  dwellings,  and  suggests  the  advisability  of 
propagating  from  staminate  trees  by  grafting  or  bud- 
ding, for  planting  in  such  locations.  The  kernels,  which 
have  a  sweetish,  slightly  resinous  flavor,  are  highly 
esteemed  for  food  in  China  and  Japan,  and  are  gathered 
from  fruiting  trees  in  Washington  for  such  use  by 
Chinese  laundrymen. 

The  word  Ginkgo  seems  to  be  pronounced  with  a  hard 
initial  G  in  the  orient,  but  in  English  a  soft  G  should 
be  used.  The  name  is  often  spelled  Gingko,  but  the 
other  spelling  is  preferable  because  Linnaeus  spelled  it 
so  in  the  generic  name.  w.  A.  Taylor. 

GINSENG  (Pctnax  qninguefdlinm,  hinn.  P.  Ginseng, 
Meyer.  Ardlia  quinqxiefblia ,  Decne.  &  Planch.)  is  to 
the  Chinese  more  than  quinine  or  any  other  drug  is  to 
Americans.  As  its  name  Panax  implies,  it  is  a  pana- 
cea, being  employed  for  all  the  ills  that  flesh  is  heir  to. 
Though  credited  with  stimulating,  aromatic,  alterative, 
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carminative  and  tonic  properties,  the  root  is  with  us 
seldom  used  except  as  a  demulcent.  The  reverence  in 
which  it  is  held,  and  the  high  price  that  it  commands  in 
China,  led  to  extensive  search  for  a  substitute,  which 
resulted  in  the  discovery  in  IVlfi  of  American  Ginseng, 
Panax  quoujuefoHum,  near  Montreal,  Canada.  This 
root  was  favorably  received  by  the  Chinese,  and  soon 
became  an  important  article  of  export.  During  the  past 
40  years  the  price  of  American  Ginseng  has  advanced 
nearly  700  per  cent,  but  owing  to  the  energetic  hunt  for 
the  root,  to  the  destruction  of  forests  and  to  the  gather- 
ing of  plants  at  improper  times,  the  wild  supply  has 
greatly  decreased.  With  the  advancing  prices  and  the 
diminishing  supply  came  experiments  in  Ginseng  culti- 
vation, most  of  which  failed  through  ignorance  of  the 
plant's  peculiarities.  The  seed  ripens  in  Sept.  If  dry  it 
will  not  germinate  until  the  second  year,  but  if  fresh  and 
properly  kept  nearly  all  the  seeds  w^ill  germinate  the  first 
season.  The  soil  must  be  a  light,  friable  loam,  free  from 
stones,  etc.,  rich  in  humus  and  well  drained;  the  plants 
must  be  well  supplied  with  shade  and  moisture.  Culti- 
vated Ginseng  already  commands  a  considerably  higher 
price  than  the  wild  root,  and,  though  no  returns  can  be 
expected  from  a  plantation  until  it  is  3  or  4  years  old,  the 
industry  is  found  to  be  profitable  by  the  men  that  have 
given  it  careful  attention. 

Ginseng  beds  can  be  located  in  orchards,  gardens,  or 
woods,  where  the  roots  may  remain  without  danger  of 
deterioration  for  several  years  after  they  first  attain 
marketable  size.  The  roots  are  so  valuable  that  they 
are  likely  to  be  stolen,  and  beds  should,  therefore,  be 
placed  where  they  can  be  guarded.  ^   q   Kains. 

For  further  information  on  Ginseng,  send  to  Div.  of 
Publications,  Dept.  of  Agriculture,  Washington,  D,  C, 
for  Bulletin  No.  16  of  the  Div.  of  Botany,  revised  by 
M.  G.  Kains  in  1898,  or  consult  Kains'  Ginseng,  its  cult., 
etc..  Orange  Judd  Co.,  1899.  ^_  jl^ 

GLADIOLUS  (diminutive  of  Latin  gladiusy  a  sword, 
from  the  shape  of  the  Ivs.  of  the  first-described  species). 
IridAcecB.  Gladioli  are  amongst  the  most  popular  of  all 
garden  plants,  and  particularly  of  the  class  known  as 
summer-flowering  bulbs,  ranking  in  popularity  with 
cannas,  dahlias,  lilies  and  iris,  and  having  probably 
no  other  rivals.  They  are  also  the  most  important,  com- 
mercially, of  all  the  "Cape  bulbs." 

About  140  species  of  cormous  herbs,  which  bear  lily- 
form  fls.  in  spikes  at  the  summit  of  a  scape.  Fl.  more 
or  less  tubular,  the  tube  usually  funnel-shaped  (enlarg- 
ing upwards);  segments  6,  more  or  less  unequal, 
strongly  narrowed  or  even  clawed  at  the  base,  the  upper 
ones  often  hooded  or  roofed  over  the  opening  or  mouth 
of  the  flower;  stamens  3,  inserted  on  the  tube;  stigmas 
3,  on  a  long  style  :  ovary  3-loculed.  Fig.  911.  Monogr. 
by  Baker,  Irideffi,  pp.  198-229  (1892). 

About  15  of  the  species  are  natives  of  Europe  and 
western  Asia.  A  few  have  been  discovered  on  the  moun- 
tains of  tropical  Africa.  The  larger  part  of  the  species 
are  South  African,  however  (Cape  Colony  and  Natal), 
and  of  these  species  the  habitat  is  not  mentioned  in  the 
following  synopsis.  The  Europe-Asian  species  are  little 
cultivated  in  this  countrj'.  Some  of  them  are  hardy. 
The  S.  African  species,  variously  hybridized,  have 
given  rise  to  the  numerous  and  excellent  garden  strains. 
There  are  semi-double  forms.  l^  -q^   ^ 

I.  THE  CULTURE  OF  GLADIOLL 
A.  From  the  amateur'' s  point  of  view. 
The  essentials  of  Gladiolus  culture  can  be  told  in  a 
sentence:  the  corms  should  be  planted  as  early  in 
spring  as  the  soil  can  be  fitted  ;  they  flower  the  same 
season  in  July  and  August,  and  can  be  stored  over  win- 
ter in  any  cool,  dry  cellar  that  will  keep  potatoes.  Late 
spring  frosts  do  not  penetrate  the  soil  deep  enough  to 
hurt  the  early  planted  corms.  The  blooming  season  can 
be  easily  prolonged  until  frost  by  successive  plantings 
from  April  to  July  4.  The  flowers  are  excellent  for 
cutting,  and  last  a  week  in  water.  Some  varieties  need 
staking,  but  stakes  are  objectionable  on  general  princi- 
ples, even  when  neat  and  slender.  Seedlings  are  easily 
raised,  and  the  process  is  described  in  the  next  para- 
graph.    Gladioli  are  easily  forced  to  flower  in  Novem- 


ber and  December,  as  the  conns  can  be  kept  dormant  by 
the  simplest  kind  of  cold  storage.  It  is  common  for 
florists  to  hold  some  corms  in  a  cool  place  until  August; 
then  plant  them  in  boxes  of  rich  soil  4-5  in.  deep,  and 
keep  the  boxes  outdoors  until  frost.  After  frost-time 
the  corms  are  brought  into  a  cool  greenhouse,  where  they 
flower  within  two  months.  New  corms  form  above  the 
old  one,  and  bloom  the  next  season  {Fig.  912).  Cormels 
or  "spawn"  also  form  on  offshoots:  these  bloom  in  two 
or  three  years.  l^  g^  g 

AA.  From  the  commercial  point  of  view. 
The  culture  of  Gladioli  is  very  easy,  and  can  be  con- 
ducted under  nearly  any  of  the  conditions  suitable  for 
potatoes.  Gladioli  succeed  best  in  a  sandy  loam  which 
is  retentive  of  moisture.  For  successful  commercial 
culture  it  is  essential  that  such  soil  conditions  are  ob- 
tainable. Planting  should  be  commenced  as  early  in  the 
spring  as  the  proper  working  of  the  soil  will  permit. 
Such  preparation  of  the  soil  as  puts  it  in  a  loose,  friable 
condition  will  answer.  Probably  the  ideal  soil  is  a  sod, 
fall  plowed  and  then  most  thoroughly  worked  in  the 
spring.  Strong,  fresh  stable  manure  should  be  avoided. 
If  soil  is  not  sufficiently  rich  in  plant-food  it  is  best  to 
use  all  strong  manures  on  a  previous  season's  crop  of 
some  other  kind.  Any  complete  fertilizer  is  beneficial 
when  thoroughly  worked  through  the  soil,  at  the  rate  of 
(JOO  to  1,000  pounds  per  acre.  The  ground  being  pre- 
pared, it  should  be  furrowed  4  in.  deep  and  from  24  to  30 
in.  apart,  according  to  method  of  cultivation.  If  fine, 
round  bulbs  are  to  be  grown,  and  the  stock  for  planting 
exceeds  1%  in.  in  diameter,  it  will  be  necessary  to  place 
the  bulbs  right  side  up  in  the  fiirrow  by  hand,  either  in 
single  or  double  rows  2  in.  apart.  Bulbs  of  lesser  size 
can  be  scattered  as  evenly  as  possible  along  the  furrow, 
with  an  average  of  10  or  12  to  the  foot  of  furrow.  Clean 
culture  throughout  the  growing  season  is  essential. 
Cutting  the  spike  of  flowers  is  a  help  to  increasing  the 
size  of  the  bulbs-  Four  months  is  sufficient  for  the 
growth  and  maturity  of  the  bulb.  To  harvest,  loosen  the 
soil  and  lift  the  biilbs  by  their  tops,  and  lay  on  the 
ground  to  dry  off  and  ripen.     Should  weather  permit 


they  can  be  entirely  ripened  out  of  doors.  Cut  the  tops 
off  close  to  the  bulb,  pulling  off  the  old  bulbs  and  roots, 
and  place  in  thin  layers  in  crates  and  store  in  a  cool, 
dry  place.  If  circumstances  require,  the  tops  can  be 
trimmed  off  at  once  on  lifting,  and  the  bulbs  taken  under 
cover  for  cleaning  and  drying. 

Gladioli  are  increased  in  three  ways  :  (1)  by  natural 
division  from  the  parent  conn;  (2)  by  seed;  (3)  by  the 
small  corms  growing  at  the  base  of  the  new  corm. 


GLADIOLUS 

In  the  first  method  all  that  is  necessary  is  to  separate 
the  corms  growing  from  the  original,  either  when  clean- 
ing in  the  fall  or  before  planting  in  the  spring. 

When  seeds  are  sown,  the  seedlings  should  all  pro- 
duce corms  of  flowering  size  in  3  years.  Seed  should  be 
planted  very  early  in  the  open  ground  on  rich,  sandy 
soil  and  not  allowed  to  suffer  in  the  least  for  lack  of 
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moisture.  At  the  end  of  the  first  season's  growth  the 
conns  of  the  seedlings  will  be  the  size  of  peas,  and  can 
be  stored  under  the  same  conditions  as  large  corms. 
The  second  season  plant  the  corms  as  if  they  were  gar- 
den peas.  Some  will  bloom  the  second  year,  and  all 
should  bloom  the  next. 

Increasing  stock  by  the  small  corms  or  bulblets  is  the 
most  common  method,  and  the  one  by  which  a  variety 
is  perpetuated.  The  small  corm  is  but  a  cutting  or  eye, 
and  can  be  stored  in  bags,  boxes  or  other  suitable  re- 
ceptacles and  kept  from  frost.  It  is  a  help  to  sprouting 
if  the  corms  are  not  allowed  to  dry  out  during  the  pe- 
riod of  rest.  They  should  be  planted  like  1-year  seed- 
lings, making  blooming  bulbs  the  first  and  second  year. 

E.  H.  CUSHMAN. 
AAA.    From  the  American  hybridizer's  point  of  view. 

The  garden  evolution  of  Gladioli  in  general  is  ex- 
plained at  length  below.  The  writer  has  been  asked  to 
present  the  American  share  in  this  interesting  history. 
Some  ten  years  ago,  when  the  writer  began,  under  the 
inspiration  of  Luther  Burbank,  his  own  work  in  hy- 
bridization, the  best  American-grown  stock  available 
was  the  Hallock  coUectiuu  of  some  400  named  varieties 
of  Gandaveusis  and  about  100  of  the  earlier  Lemoine 
hybrids,  all  of  European  origin.  After  trial,  the  writer 
placed  them  all  in  mixtures. 

About  this  time  Luther  Burbank  began  to  offer  a  few 
named  varieties,  but  shortly  afterwards  sold  his  whole 
stock,  the  collection  being  now  in  the  writer's  hands. 
This  collection,  in  the  opinion  of  the  writer,  is  the  best 
strain  of  Gandavensis.  The  varieties  were  largely  of 
variegated  types,  with  many  of  unique  markings  and 
peculiar  form.  Burbank  had  given  particular  attention 
to  varieties  calculated  to  withstand  the  hot,  dry  winds 
of  California,  and  had  originated  several  with  specially 
stiff  petals,  quite  distinct  from  the  ordinary  types.  The 
peculiarity  of  the  flowers  blooming  around  the  spike 
like  the  hyacinth  was  also  his  contribution.  All  of  his 
varieties  are  now  grown  in  mixture  by  the  writer  with 
the  exception  of  a  white  variety,  which  promises  to  be 
distinct  and  valuable  for  some  time  to  come.  However, 
the  vitality  of  Burbank's  strain  is  remarkable,  and  in 
the  opinion  of  the  writer  it  is  greater  than  that  of  all 
the  other  strains  of  so-called  American  hybrids  which 
constitute  the  principal  stocks  of  commerce  on  this 
i-ontinent. 


The  latter  strains  have  probably  been  largely  pro- 
duced from  self-fertilized  seed  of  European  and  Ameri- 
can varieties,  themselves  the  product  of  natural  selec- 
tion, thus  carrying  to  their  progeny  the  objection  of  a 
weak  and  degenerate  parentage. 

The  work  of  Dr.  Van  Fleet,  of  New  Jersey,  was  car- 
ried on  more  for  scientific  than  commercial  results,  and 
reaped  a  deserved  success.  However,  the  writer  has 
found  that  the  offspring  of  a  pure  species  is  less  stable 
than  that  of  well-balanced  cross-bred  varieties,  the 
former  system  handing  down  few  varieties  of  perma- 
nent commercial  value,  though  they  are  in  themselves 
valuable  as  parents  for  the  foundation  of  new  strains. 

The  best  work  of  a  semi-professional  character,  in  the 
opinion  of  the  writer,  has  been  done  by  T.  S.  Moore,  of 
Indiana,  who  has  spared  no  trouble  or  expense  in  pro- 
curing choice  material  upon  which  to  build,  and  with 
satisfactory  results.  As  to  G,  cruenius  (a  strain  of 
reds),  the  writer  thinks  that  little  is  to  be  gained  by  its 
use,  as  we  have  too  many  reds  already.  Its  roots  tend 
in  this  climate  to  early  and  rapid  degeneration. 

The  writer  believes  that  the  beauty  of  the  individual 
flower  is  the  highest  ideal,  though  vigor  of  plant  and 
vitality  of  variety  are  also  necessary.  He  regards  the 
Gladiolus  as  a  cut-flower  rather  than  a  garden  plant,  and 
believes  higher  satisfaction  is  gotten  from  cutting  the 
spike  when  the  first  bud  opens  than  from  leaving  the 
flowers  to  open  outdoors. 

A  new  strain  of  great  interest  is  composed  of  the  hy- 
brids of  the  G.  Papilio,  var.  fnaJoVf  a  most  interesting 
species  in  which  the  under  color,  a  unique  shade  of  blue, 
is  overlaid  with  dull  terra-cotta.  In  seedlings  raised  by 
the  writer  these  colors  have  separated,  producing  the 
most  beautiful  heliotrope  and  clematis  blues  and  rich 
velvety  purples,  colors  quite  unknown  in  the  older  sec- 
tions. 

Another  strain  likely  to  be  presented  soon  is  the  prod- 
uct of  the  old  species  G,  dracocephalns.  The  flowers 
of  the  hybrids  are  covered  with  minute  dots  similar  to 
those  of  the  species.  The  species  and  its  hybrids  have 
exceptional  vigor  and  vitality. 

Gladioli  are  most  adaptable  to  all  soils,  providing 
reasonable  assistance  is  given.  Clean,  saudy  loam  is 
preferable,  fertilized  at  least  every  other  autumn  with 
well-rotted  manure,  which  is  carefully  covered  below  the 
depth  of  planting.  Before  spading  or  plowing  the 
ground  it  is  well  to  dress  fret-Iy  with  fresh,  hardwood 
ashes.  On  heavy  clay  use  Irju-lu'd  nshrs  freely,  and 
cover  deeply  all  the  green  vegetable  refuse  and  leaves 
that  have  been  partially  rotted  under  the  manure  pile 
since  the  previous  autumn.  Also  fill  in  the  trenches 
with  sand  or  loam.  In  swamp  muck  and  vegetable  de- 
posit, a  mixture  of  sand  added  yearly  is  all  that  is 
needed,  the  trenches  being  filled  with  sand  at  planting. 
Cold,  springy  swamp  lands  with  the  water  half  filling 
the  trenches  at  planting,  have  given  perfect  satisfaction 
with  blooming  bulbs,  that  have  been  developed  on  the 
other  soils.  Water  should  be  freely  used  during  the 
season  of  active  growth  ;  moderately  with  blooming 
stock  before  budding  in  order  to  ripen  the  plant;  then 
again  freely  before  the  buds  show  color  and  until  after 
blooming.  FiiU  exposure  to  the  sun  and  air  is  necessary 
for  the  best  results. 


H.  H.  Groff. 


n.  THE  KINDS  OF  GLADIOLI. 


alatus,  2. 
angiistus,  5. 
atroviolaceus,  7. 
biflorus,  8. 
blandus,  22. 
Brenchleyensis,  27, 
Bride,  26. 
Byzantinus,  13. 
cardinalis,  17. 
Childsii.  30. 
Colvillei.  26. 
communis,  12 
concolor,  4. 
crispiflorus,  6. 


draeocephalus,  19. 
floribundus,  23,  26. 
Froebeli,  31. 
Gandavensis,  27. 
grandis,  3. 
Leichtlini,  16. 
Lemoinei,  28. 
Milleri,  25. 


purpureo  -  auratus 

21. 
Qiiartinianus,  9. 


29. 


nanus,  26. 
Natalensis,  20. 
oppositiflonis,  24. 
Papilio.  15. 
psittacinus,  20. 


Saundersii,  18. 
segetuni,  14. 
sulphureus,  10. 
trimacidatus,  5. 
tristis,  4. 
Turicensis,  32. 
versicolor,  3. 
vinulus,  11. 
vittatus,  11. 
Watsonius,  1. 


Other   Latin  names   are   in   the   trade,  but   they  are 
mostly  or  wholly  garden  forms. 

I.   Species. — Pew  of  the  original  species  of  Gladioli 
are  in  cultivation  in  their  pure  form.    When  grown  at 
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all,  tbey  are  prized  chiefly  as  oddities,  or  because  of 
tlieir  botanical  interest.  The  followmg  species  are 
either  offered  at  the  present  time  in  American  trade 
or  are  parents  of  modern  garden  forms  : 

A.  Fl.  with  a   long,  slender,  cylindrical  curved   tube, 

which  is  enlarged  in  the  middle  :  segments  nearly 
equal. 

1.  Watsdnius,  Thunb.  Corm  small,  globose  :  stem 
slentlcr.  18  in.  or  less,  with  1  long,  narrow-linear  and 
still'  leaf  and  2-3  short,  sheathing  Ivs.:  fls.  2—1,  in  a  lax 
1-sided  spike,  2  in.  or  less  long,  bright  red.  the  wide- 
spreading  segments  oblong  and  acute.  B.M.  4.'i)0.— 
Little  known  in  this  country,  but  offered  by  the  Dutch 
growers. 

AA.  J'l.  short  a}id  open,  tin'  tube  short  or  scarcely  any; 
aeginrnts  rrri/  prominently  clawed,  usually 
unequal. 

2.  al&tus,  Liun.  Small,  tlie  stem  only  4-8  in.  liigli, 
and  slender  :  Ivs.  3-4,  linear  and  rigid:  fls.  3-4  in  a  lax 
spike,  the  curved  tube  %  in.  long,  the  perianth  bright 
red  and  often  strongly  veined;  segments  very  unequal, 
the  3  lower  tongue-like  and  protruded,  the  others  obo- 
vate  or  nearly  orbicular,  all  of  them  differently  colored 
toward  the  base.  B.M.  586  ;  592  (the  var.  JVama- 
<inensis). 

AAA.  /'?.«.  of  medium  length,  with  a  funnel-shaped 
tube,  which  is  flaring  at  the  top:  segments  ixiir- 
rowed  helow,  but  not  distinctly  clawed,  (Gladio- 
lus projier.) 

B.  Lrs.  linear  (l^  in.  or  less  wide)— except  sometimes 

■in  Nos.  9,  10. 
0.    Perianth-segments  acute. 

3.  grindis,  Thunb.  [G.  versicolor,  Andr^).  Stem 
.slender,  2  ft.  or  less  :  Ivs.  about  3,  linear  or  nearly 
terete,  strongly  ribbed  :  fls.  G  or  less,  3  in.  long,  with  a 
curved  tube  ;  segments  nearly  equal,  oblong-lanceolate 
and  cuspidate,  as  long  as  the  tube  and  twice  longer 
than  the  stamens,  recurved  and  often  wavy,  yellowish 
or  creamv,  tinged  and  striped  with  purple-brown  : 
seeds  winged.    B.M.  1042. 

4.  trfstis,  Linn.  Very  like  the  last:  fls.  2-4,  somewhat 
smaller  ;  segments  shorter  than  the  tube  and  not  twice 
longer  than  the  stamens,  acute,  yellowish  white  with 
purple  or  brown  pencilings,  or  (in  G.  concolor^  Salisb.). 
almost  white  or  uniform  yellow.  B.M.  272,  1098.  G.F. 
8:75. 

5.  angrustus,  Linn.  {G.  t7-imacuWus,  Lam.).  Small 
and  slender  species  (10-20  in.  tall):  Ivs.  3—4,  very  nar- 
row :  fls.  2-6,  long-tubed,  white,  the  oblong  segments 
shorter  than  the  tube  and  the  3  lower  ones  with  a  char- 
acteristic purple  median  line  ending  in  a  heart-shaped 
mark.    B.M.  ti02. 

cc.  Perianth-segments  obtuse 
D.  Color  purple  or  violet. 

6.  crispifldrus,  Herb.  [G.  imbriciitus,  Linn.,  var. 
crispifldrus,  Baker).  Stem  1-2  ft.,  rather  slender:  Ivs. 
2-3,  sometimes  %  in-  broad  :  fls.  4-10,  the  tube  H  in. 
long  and  curved,  the  segments  obovate  (1  in.  long), 
crisped  or  wavy  on  the  edge,  dark  purple,  more  or  less 
marked  with  white  and  red:  seeds  winged.  E.  Eu.  and 
W.  Asia.  — Hardy  or  nearly  so. 

7.  atroviol&ceus,  Boiss.  Stem  1-2  ft.  high:  Ivs.  3. 
closely  ribbed,  firm:  fls.  few,  the  tube  Kin.  long  and 
curved,  the  obovate  segments  1  in.  long  and  dark  purple 
or  violet-blue:  seeds  globose.  W.  Asia.  — Hardy  or 
nearly  so. 

8.  bifldnis,  Kiatt.  Dwarf  (1  ft.  or  less):  If.  single, 
very  narrow:  fls.  2-3,  the  tube  nearly  straight,  the  ob- 
long segments  twice  as  long  as  the  tube,  lilac. 

DD.   Color  essenfiallt/  yellow  or  orange* 

9.  Quartinianua,  Rich.  Strong,  2^  ft. :  Ivs.  3-4,  rigid, 
sometimes  nearly  ensiform:  fls.  4—9,  in  an  open  spike, 
large,  the  narrow  curved  tube  IJ^  in.  long;  upper  seg- 
ments hooded,  the  others  smaller  and  more  or  less  re- 
flexed,  bright  yellow  or  yellow  flushed  and  feathered 
with  scarlet.  *B.M.  6739.  G.C.  III.  24:467,  and  Gn. 
55:1225  (var.  sjtperbus)     Mts.  of  Trop.  Afr.- Not  known 


to  be  in  the  Amer.  trade,  but   attracting  attention   in 
Europe.    One  of  the  best  of  the  genus. 

10.  sulphilreus,  Baker.  Stout,  but  low:  Ivs.  3-4  the 
blade  short  and  somewhat  ensiform:  fls.  6-8,  large,  the 
curved  tube  IH  in.  long,  soft  bright  yellow;  upper  seg- 
ments cucuUate,  the  3  lower  ones  small.  Mt.  Kiliman- 
jaro.   Gn.  38:762(0 

DDD.   Color  (under  color)  wJiite  or  nearly  so. 

11.  vitt&tus,  Hornem.  (G.  vlnulus,  Klatt).    Low:  Ivs. 
3-4,  very  narrow:   fls.  3-6,  nearly  erect,  the  slightly 
curved  tube  nearly  or  quite  an  inch  long,  whitish, 
the  3  lower  segments  with  a  purple  central  blotch. 

BB.  Leaves  ensiform  (%  in.  or  more  broad,  and  flat 

or  flattish). 

c.    Cnder-  or  body-color  essentially  purple. 

12.  commilms,  Linn.  Stem  \%-2}'i  ft.:  Ivs.  3^,  1 
ft.  or  less  long:  fls.  4-8,  small  (1/^  in.  long), 
with  a  curved  tube  ;  segments  bright  purple 
(flesh-colored  in  the  var.  carneus),  nearly  equal 
in  length,  all  connivent  or  touching  (making 
a  narrow  fl.),  the  3  lower  ones  kng  cHwed 
and  with  a  median  line  :  seeds  broad  \Mnged 
France,  Germany.  B.M.  86,  1575  -Hardy  Lit 
tie  known  in  cult,  in  this  countrj 

13.  Byzantinus,  Miller.  Fls.  more  and  Hr^^fr 
plant  more  robust, .t^egments  more  spreading  at 
maturity,  although  the  3  upper  ones  are  contig 
nous,  dark  purple,  the  3  lower 
ones    with  a   prominent    white 
median     line  :     seeds    winged. 
Mediterranean    region.      B.  M. 
874.  — Hardy.      Little  known  in 
gardens. 

14.  segfitum.  Ker.  Differs 
from  G.  Byzantinus  in  having 
globular  (not  winged)  seeds,  i 
and  in  the  flaring  or  spreading 
segments  of  the  bright  purple, 
obovate-obtuse  sepals.  Cana- 
ries and  Mediterranean  region. 
B.M.719.  — Hardy.  Little  grown. 
Early. 

15.  Papilio,  Hook.    Stem  2  ft. 
or  often   more  :    Ivs.    about  4, 
rigid,  1  ft.  or  more  long:    fls.  6- 
12,  with  a  curved  tube,  pale  pur- 
ple or  lilac,  yellow  in  the  throat; 
upper    segments    obovate    and  .  ^ 
hooded,  \%  in.  long,  the  lower            1^  '^ 
ones    very    narrow    below    and 
marked    with    laree    red -brown 
blotches.    B.M.  5565.  — Handsome     \  a 
ries  to  white  in  cult. 

cc.    Under-  or   body-color   essentially 
red  (iVb.  80  may  be  sought  here) 

16.  Iieichtlini,  Baker.  Stem  about 
2  ft.  tall,  terete  :  Ivs.  about  4,  1  ft 
long  :  fls.  6-8.  large,  with  a  curved 
tube  IJ^  in.  long,  crimson  and  yellow 
upper  segments  obovate  and  crnni 
vent,  3  lower  ones  much  smaller  and 
acute,  spreading,  red  at  tip  but  yellow 
and  minutely  red  dotted  below. 

17.  cardinilis,  Curt.  Tall:  fls.  many, 
nearly  erect,  bright  scarlet,  the  tube 
1%  in.  long  and  nearly  straight:  upper 
segments  loug-spatulate  (2  in.  lung), 
scarlet,  the  3  lower  ones  shorter  and 
narrower,  with  a  large  white  blotch. 
B.M.  135. 

18.  Sailndersu,  Hook,  f .  About  2  ft. : 
Ivs.  4-6,  strungly  ribbed  and  stiff:  fls. 
6-8,  large,  bright  scarlet,  the  tube  1  in. 
to  1^2  in.  long  and  curved  ;  3  upper 
segments  long-spatulate,  uniform  scar- 
let, connivent  (2  in.  long),  3  lower  smaller,  white- 
blotched  and  spotted.  B.M.  5873.  Gn.  12:83. -Hand- 
some. 
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CCC.  Under-  or  body-color  esse>ifia!li/  yellow. 
19  dracoc6phalus,  Hook.  f.  Stem  stout,  2  ft.  or  less: 
Ivs.  ;!-4.  rather  firm:  fls.  3-6,  of  medium  size,  yellowish 
ereeu,  the  tube  (2  in.  or  less  long)  curved;  upper  seg- 
ments elliptic-obovaTe  and  more  or  less  hooded,  yellow- 
ish and  closely  striate  with  purple,  the  other  segments 
much  smaller  and  reflexing,  mostly  green  and  purple 
spotted.    B.M.  5884. -Odd. 

20.  psittacinus,  Hook.  {G.  Tfatatensis,  Reinw.).  Stem 
3  ft.  high,  stout :  Ivs.  about  4,  rather  rigid  :  fls.  many 
and  large,  with  a  curved  tube  nearly  or  quite  2  in.  long, 
rich  yellow  but  thickly  grained  and  overlaid  with  red 
(particularly  about  the  margins  of  the  segments);  up- 
per segments  obovate  and  hooded,  the  lower  much 
smaller  and  reflexing.  B.M.  3032.  B.R.  17:1442.  L.B.C. 
18:1756.  — One  of  the  leading  parents  of  garden  Gla- 
dioli. 

21.  purpilreo-auritus,  Hook.  f.  Stem  3-4  ft.,  very 
slender:  Ivs.  3— 4,  short:  fls.  10  or  more,  primrose-yel- 
low, medium  in  size,  the  curved  tube  less  than  1  in.  long; 
segments  obovate,  not  widely  spreading,  the  lower  ones 
with  a  purple  blotch.  B.M.  5944.  G.P.  2:89. -Hand- 
some.   A  parent  of  modern  Gladioli, 

cccc.     Under-  or  body-color  white.     {Forms  of  iVi).  15 
may  be  sought  here.) 

22.  bl&ndus,  Ait.  Stem  2  ft.  or  less  tall :  Ivs.  usually 
4:  fls.  few,  white  and  red-tinged,  the  curved  tube  1%  in. 
long;  segments  all  oblong  or  oblong-spatulate  and  flar- 
ing or  recurved,  some  of  them  red-marked  in  the  throat. 
Variable.  Sometimes  pure  white  (B.M.  648),  and  some- 
times flesh-color  (B.M.  645).— An  old  garden  plant. 

23.  floribundus,  Jacq.  Stem  short  (1  ft. ),  producing 
fls.  from  near  its  base  :  Ivs.  usually  4  :  fls.  12  or  less, 
large,  white  tinged  with  pink,  the  slightly  curved  tube 
2  In.  or  less  long:  segments  obovate  or  spatulate,  ob- 
tuse, wide-flaring,  red-lined.    B.M.  610. 

24.  oppositiJldrus,  Herb.  Much  like  the  last,  but  fls. 
more  numerous  and  smaller,  in  a  distichous  (or  2-sided) 
spike,  white,  sometimes  marked  with  rose.  B.M.  7292 
G.C.  in.  13:291.  Gu.  45:963. -A  very  handsome  plant 
growing  3-6  ft.  high,  and  producing  spikes  2  ft.  long. 

25.  Milleri,  Ker-Gawl.  Stem  12-20  in. :  Ivs.  about  4  : 
fls.  rather  large,  4-5,  nearly  erect,  milk-white,  the  tube 
2  in.  or  less  long  and  nearly  straight;  segments  oblong 
and  nearly  acute.    B.M.  632. 

II.  Hybrids.  — The  garden  Gladioli  are  hybrids  of  va- 
rious kinds  and  degrees.  Of  many,  the  parentage  js  so 
confused  that  it  cannot  be  made  out.  However,  there 
are  four  main  lines  of  development  or  divergence,  rep- 
resented in  the  late-flowering  Gandavensis,  Lemoinei 
and  Nanceianus,  and  the  early-flowering  Colvillei.  An 
important  article  on  the  hybridizing  of  Gladioli,  by 
Robert  T.  Jackson,  will  be  found  in  G.F.  2:88.  — Some  of 
the  points  of  merit  of  the  modern  Gladiolus  are  :  good 
constitution;  good  substance  or  texture  of  flower;  bril- 
liancy and  defiuiteness  of  color;  large  size;  long  spikes 
(20-25  blooms). 

26.  Cblvillei,  Sweet  (G.  cardinalis  x  tristis).  Fls. 
open  or  flaring,  with  oblong-acute  segments,  scarlet, 
with  long  blotches  at  the  base  of  the  lower  segments  : 
early-flowering  :  spikes  short.  Hardy  south  of  Wash- 
ington with  some  protection.  R.H.  1895,  p.  289.  G.C. 
111.12:90.  Gn.  28:520;  34:680;  50,  p.  66. -The  oldest  of 
the  garden  forms. 

Runs  into  many  types  and  strains.  The  modern 
white-flowered  type,  represented  by  The  Bride,  is  best 
known  in  this  country.  Small  forms  are  known  as  G. 
nanus.    Some  forms  are  known  as  G.  floribnndns. 

Another  form  of  early-flowering  Gladioli  is  known  as 
G.  ramdsus,  Paxt.  (issue  of  G.  cardinalis  and  opposili- 
florus),  but  it  is  probably  no  longer  possible  to  dis- 
tinguish these  two  groups. 

27.  Gandavensis,  Van  Houtte  (G.  psittacinus  x  cardi- 
nalis). Fig.  913.  Upper  segments  nearly  or  quite  hori- 
zontal or  hooded,  the  colors  in  bright  shades  of  red  and 
red-yellow,  variously  streaked  and  blotched  :  late-flow- 
ering :  spikes  long.  The  commonest  old-time  type  of 
garden  Gladiolus.  F.S.  2:84  (1846).  R.H.  1846:141. 
P.M.  ll:27.-First  offered  to  the  trade  by  Van  Houtte, 
Aug.  31,  1841.     M.  Souchet,  of  Fontainebleau,  France, 


did  much  to  improve  the  Gandavensis  type  by  repeated 
selections  and  breeding.  By  Herbert  and  some  others, 
Gandavensis  is  considered  to  be  an  offspring  of  G. 
psittncitius  x  opposititlorus.  C.  Brenchleyinsis  is  one 
of  the  Gandavensis  tribes. 

28.  Lem6inei,  Hort.  (G.  Gandarrnsis  x  purpurea- 
tiuratus).  Fig.  914.  A  modern  race  characterized  by 
highly  colored  yellow,  red  and  purplish  fis.,  purple- 
blotched  on  the  lower  segments,  with 
a  more  or  less  bell-shaped  form  of 
corolla— the  segments  broad  and  heavy 
and  the  upper  ones  horizontal  or 
strongly  hooded  Grown  by  M  Le 
moine  Nanc>  France  and  first  shown 
at  the  Pans  Exhibition  of  1878  Gn 
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the  rieht),  and  G.  Nanceianus. 


29.  Nanceianus,  Hort.  (  G.  Lemoinei  x  G.  Saundersii). 
Fig.  914.  Robust,  with  very  large,  open-spreading  fls., 
the  two  side  segments  widely  flaring  and  sometimes 
measuring  6-8  In.  from  tip  to  tip ;  upper  segment  long 
and  upright.  First  exhibited  by  Lemoine,  the  raiser,  in 
1889.  The  finest  race,  characteristically  is  full-open  and 
large  fls.,  in  brilliant  shades  of  red  and  purple.  Gn. 
41:846.    G.C.  111.  13:131. 

30.  Chlldsii  (<T.  Gandavensis  x  Saundersii).  Fls. 
similar  to  G.  Lemoinei  in  shape  and  color.  Originated 
by  Max  Leichtlin,  Germany. 

31.  Froabeli,  Hort.,  is  G.  Gandavensis  x  G.  Saun- 
dersii, var.  superbus. 

32.  Turicinsis,  Hort.,  is  of  like  parentage.  G.F.  3:89. 
—  This  and  the  last  are  the  work  of  Frcebel&Co.,  Zu- 
rich.   They  are  of  recent  origin.  L    H    B. 

GLADWIN.     Iris  faiidissima. 

GLASS.  The  important  subject  of  greenhouse  glass 
is  treated  under  Greenhouse  Glass. 

GLASSHOUSE.  Any  glass  structure  in  which  plants 
are  grown,  particularly  one  which  is  large  enough  to 
admit  the  operator.  It  is  a  generic  term.  See  Green- 
house. 

GLASSWOBT.     Salicornia. 

GLAOCIITM  (name  refers  to  glaucous  foliage).  Pa- 
paverdcefp.  Horned  Poppy.  A  dozen  or  more  herbs  of  S. 
En.  and  W.  Asia;  annuals,  biennials  or  occasionally  per- 
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Glaucium  luteum. 


ennials,  a  few  of  which  are  grown  for  their  large  poppy- 
like fls.  ami  glaucous-blue  foliage.  Sepals  2:  petals  4: 
stamens  many:  ovary  with  2  (rarely3)  cells,  the  stigmas 
miter-shaped,  the  fruit  becoming  a  long  silique-like 
capsule:  Ivs.  alternate,  lobed  or 
dissected,  Glauciums  are  low, 
branchy  herbs,  often  somewhat 
succulent, with  large  fls.,  mostly 
yellow  or  orange,  but  varying 
to  red  and  purple.  The  fls.  are 
usually  short-lived,  but  they  are 
borne  in  rapid  succession.  They 
are  well  adapted  for  foliage  ef- 
fects in  borders  or  edgings.  Of 
easy  culture  in  any  good  soil. 
They  prefer  an  open,  sunny 
situation.  Mostly  prop,  by  seed, 
but  the  perennial  kinds  by  di- 
vision; however,  the  perennials 
are  short-lived,  and  usually  had 
best  be  treated  as  biennials; 
they  should  be  grown  from  seed. 

lateum,  Scop.  (ff.  «i}i'i(m,DC.).  Figs.  915.916.  Stems 
stout,  1-2  ft.,  pubescent  :  radical  Ivs.  2-pinnate  and 
hairy,  the  upper  clasping  and  slnuate-pinnatifld  :  fls. 
generally  solitary,  on  long  stems,  2-3  in.  across,  yellow 
or  orange.  Eu.  — Sparingly  natur.alized  E.  Perennial  or 
biennial;   sometimes  grown  as  an  annual. 

comiculatum.  Curt.  {G.  phan'iceum,  Gaert.  G.  ru- 
briini,  Hort. ).  Lower:  radical  Ivs.  pinnatifid,  pubescent, 
the  upper  ones  sessile  and  truncate  at  the  base:  fls.  red 
or  purplish,  with  a  black  spot  at  the  base  of  each  petal. 
Eu.  — Mostly  annual.  G.  Fischeri,  Hort.,  is  probably  a 
form  of  this.  \j   PT,  U. 

GLAZIdVA.     See  Cocos  insignis 

GLECHOMA.     See  Nepeta. 

GLEDtTSCHIA  (after  Gottlieb  Gleditsch,  director  of 
the  botanic  garden  at  Berlin;  died  1780).  Syn  Gledit- 
■lia.  Legumiiioste.  Hokey  Locust.  Ornamental  decid- 
uous trees,  often  with  large  branched  spines  on  trunk 
and  branches  :  branches  spreading,  forming  a  broad 
graceful  rather  loose  head,  with  finely  pinnate  foliage, 
generally  light  green  and  turning  clear  yellow  in  fall; 
the  greenish  fls.  appearing  in  racemes  early  in  summer 
are  inconspicuous,  but  the  large,  fiat  pods  are  omamen- 
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tal  and  the  fertile  tree  is  therefore  to  be  preferred 
for  planting.  G.  triacanthos  is  a  useful  native.  G. 
Jtiponica  and  G.  ferox  are  almost  hardy  North.  They 
are  very  valuable  trees  for  park  planting  and  for  ave- 
nues, and  make  almost  impenetrable  hedges  if  planted 
thickly  and  pruned  severely.  The  coarse-grained  wood 
is  durable  and  strong.  The  pulp  of  the  pods  of  G.  Iri- 
ucanthos  is  sweet  when  fresh,  hence  the  name  Honey 
Locust,  but  becomes  bitter  at  length  ;  in  Japan  it  has 
been  used  as  a  substitute  for  soap.  The  Gleditschias  are 
of  vigorous  growth  and  thrive  in  almost  any  soil.    Prop. 
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by  seeds  sown  in  spring  about  1  in.  deep,  they  should  be 
soaked  in  hot  water  before  being  sown;  varieties  and 
rare  kinds  are  sometimes  grafted  on  seedlings  of  G.  h-i- 
acanthos  in  spring.  About  10  species  in  N.  America, 
Asia  and  Africa.  Lvs.  alternate,  abruptly  pinnate,  often 
partly  bipinnate  on  the  same  leaf,  or  wholly  bipinnate, 
both  usually  on  the  same  tree  :  fls.  polygamous  ;  calyx 
lobes  and  petals  3-5,  stamens  6-10  :  pod  compressed, 
mostly  large  and  indehiscent,  1-many-seeded. 

A.    Pod  thin  •  walled  :    lvs.  pinnate  witll  more  than 
IJ  Ifts.,  or  bipinnate. 

tiiacinthos,  Linn.  Honey  or  Sweet  Locust.  Three- 
THOBNED  Acacia.  Fig.  917.  Tree,  70-140  ft.,  usually 
with  stout  simple  or  branched  spines  3-4  In.  long:  lvs. 
0-8  in.  long,  with  pubescent  grooved  rachis  ;  pinnate 
with  20-30 Ifts.,  bipinnate  with 8-14  pinna);  Ifts.  oblong- 
lanceolate,  remotely  crenulate-serrate,  %-l%  in.  long: 
fls.  very  short-pedicelled  in  lK-3  in.  long,  narrow  ra- 
cemes: pod  12-18  in.  long, 
slightly  falcate  and  twisted 
at  length.  May,  June.  From 
Pa.  south  to  Miss.,  west  to 
Neb.  and  Tex.  S.  S.  3:125, 
120.  —  Var.  in^rmis,  DC.  Un- 
armed or  nearly  so,  of  some- 
what more  slender  and  looser 
habit.  Var.  Bujdti,  Hort. 
((?.  Btijoti  phulula,  Hort.). 
With  slender,  pendulous 
branches  and  narrower  Ifts. 

Jap6nica,  Miq.  Tree,  60-70 
ft.,  with  somewhat  con - 
pressctl,  often  branched 
spines,  2-4  in.  long:  lvs.  10- 
12  in.  long, with  grooved  and 
slightly  winged,  puberulous 
rachis,  pinnate  with  10-24 
Ifts.,  bipinnate  with  8-12 
pinnfe;  Ifts.  ovate  to  oblong- 
nearly  lanceolate,  obtuse, 
entire  or  remotely  crenulate, 
lustrous  above,  ?4-2  in.  long: 
fls.  short-pedicelled,  in  slen- 
der racemes:  pod  10-12  in. 
long,  twisted,  bullate,  with 
the  seeds  near  the  middle; 
pulp  acid.  Japan,  China.  917.  Gleditschia  triacanthos. 
G.F.  0:105.  — Var.  purptirea,  (X  K.) 

Kehd.(C  Sinhisis ,\&T . pur- 
purea, Loud.    G.  coccinea,  Hort.    G.  «S'^«ens^s,  var.  ori- 
enfdlin,  Hort.).  Lfts.  broadly  oval  to  oblong-oval,  obtuse 
or  emarginate,  ^-IK  in.  on  the  pinnate,  smaller  on  the 
bipinnate  lvs. 

f^rox,  Desf.  Tree,  with  compressed,  large,  usually 
branched  spines:  lvs.  with  grooved,  almost  glabrous 
rachis,  usually  bipinnate;  pinnae  6-10,  with  many  lfts. ; 
lfts.  ovate-lanceolate  to  lanceolate,  acute,  minutely  and 
reiiioti'ly  crenulate,  Vs-lV^  in.  long.  China.  Often  cult. 
unilcr  tlie  name  G.macracantha,  Sinensis  var.  Japonica 
and  Inirrida  and  usually  referred  to  G.  Sinensis,  but 
siiiiis  more  closely  allied  to  G.  Japoniea.  Var.  njlna, 
Hort.,  is  a  shrubby,  often  less  spiny  form. 

AA.    Pod  thick  -  iralled :    Ivs.  pinnate,  ti-itli  4-12  lfts., 
rarely  bipinnate. 

Sinensis,  Lam.  Tree,  to  40ft.,  with  stout  conical  often 
branched  spines :  lvs.  5-7  in.  long,  with  grooved  pubes- 
cent rachis,  and  8-18  It'ts.;  lfts.  ovate  or  oblong-ovate, 
obtuse  or  acute,  crenulate-serrate,  reticulate  beneath, 
?-4-2  in.  long:  fls.  distinctly  pedicelled,  in  slender  ra- 
cemes: pod  almost  straight,  thick,  4-7  in.  long,  1-1 H  in. 
broad.    China. 

G.  aq^iaiica.  M,irsh.(G.  monosperma,  Walt.  G.  inemiis.  Mill., 
not  Linn.).  Water  or  Swamp  Locust.  Tree,  to  60  ft ,  with 
mostly  simple  spines:  Ivs.  pinnate,  with  12-18  ovate-oblong, 
crenulate  lfts.,  or  bipinnate.  with  0-8  pinnw:  pod  thin,  ellip- 
tic, 1-seeded,  1-2  in.  long.  From  Carolina  south,  west  to  Texas. 
S.S.  3:127-28.— G.  aiistraUs,  Hemsl.  Tree  with  large  spines: 
lfts.  very  oblique,  oblong,  crenate  leathery,  shining:  pod  with 
coriaceous  walls,  4-5  in.  long.  S.  China,-G.  Cdspica.  Desf. 
Allied  to  6.  triacanthos.  Lvs.  pinnate  with  12-20  ovate,  crenu- 
late lfts..  or  bipinnate  with  6-8pinn»:  pod  thin,  pulpy,  to  12  in. 
long. —  G.   FontanHi,  Spach.^G.   macraeantha  — <».   hnrrida 
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'Willd.=G.  Sinensis.— e.  macracdnlha,  Vest.  Allied  to  G.  Si- 
nensis; spines  and  Ifts.  generally  larger;  pod  4-6  in.  long, /^  in. 
broad,  often  almost  cylindrical.  China. 

Alfred  Rehder, 

GLEICHfiNIA  (W.  F.  Von  Gleichen,  1717-1783). 
aiiirlii  iiif'ir.  c  .  A  genus  of  about  30  species  of  ferns 
from  thr  trcipic:il  and  south  temperate  zones,  growing 
naturally  in  dense  thiclsets.  The  leaves  fork,  often 
.several  times,  and  the  family  is  characterized  by  dorsal 
sori  composed  of  a  few  nearly  sessile  sporangia;  these 
are  surrounded  by  a  broad  transverse  ring,  and  open 
vertically.  The  species  after  the  third  are  often  cata- 
logued under  Mertensia,  a  name  which,  because  used  for 
a  genus  of  flowers,  must  give  way  to  Dicranopteris  if 
they  are  separated  and  placed  in  a  distinct  genus,  where 
they  probably  belong. 

A.    Ultimate  lobes  small,  roiDidish. 
B.    Soriis  of  S-4  sporangia,  superficial. 

rup6stris,  R.  Br.  Lobes  rounded  or  obtusely  quad- 
rangular, the  margins  thickened  and  recurved,  some- 
what glaucous  beneath.  Australia.  Var.  glauc^scens, 
Moore,  has  Ivs.  of  thicker  texture,  which,  when  young, 
are  very  glaucous  on  both  sides,  contrasting  with  the 
reddish  purple  stalks. 

circin&ta,  Swz.  Lobes  ovate  or  rotund,  with  the  ra- 
cliides  pubescent  when  young  ;  3-5  times  forking,  the 
ultimate  pinnules  1  in.  long.    Austral.,  New  Zealand. 

Var.  speliincaB,  Hort.  {G.  spehiiu-te.  R.Br.).  Lvs.  pen- 
dent but  not  curving  ;  pinnules  curved  inward,  form- 
iug  small  cavities.  Var.  semivestita,  Labill.  {G.  semi- 
vesl'ita,  Hort.),  differs  in  its  close  and  vrry  erect  habit, 
and  Hat,  deep  green  pinnie.  Var.  Mendeili,  Moore  {G. 
MeiuUlli,  Hort.).  More  robust  and  i'<.inp;ict  than  the 
type,  with  flat,  thicker  and  glaucous  lvs.  IJu.  51,  p.  472. 
BB.  Sorus  of  2  sporangia  concealed  in  slipper-shaped 
lobes. 

dio4rpa,  R.Br.  Lvs.  2-4  times  forked,  with  the  lobes 
strongly  arched,  rotund  or  narrow,  with  the  under  sur- 
face rusty-hairy.    Australia. 

A.\.    Ultimate  lobes  pectinate  :  sori  near  the  middle  of 

the  veinlets. 

c.    Leaf,  after  first  forking,  bipinnafe. 

glatlca,  Hook.    Primary  branches  elongate,  2-3  ft.  in 

length  ;  rachises  with  rusty  scales  ;  pinnae  4-8  in.  long, 

with  closely  placed  entire  segments,  glaucous  beneath. 

China  and  Japan. 

cc.    Leaf  ivith  fan-shaped  divisions. 

ilabell&ta,  R.  Br.  Lvs.  2-3  times  forked,  the  divisions 
ascending,  6  in.  or  more  long,  elliptic-lanceolate  ;  ulti- 
mate divisions  linear.    Australia. 

longipinnata,  Hook.  Branches  of  the  lvs.  repeatedly 
dichotomous  ;  pinnse  up  to  2  ft.  long,  3  in.  wide.  Trop. 
America. 

AAA.    Ultimate  branches  with  a  pair  of  forked  pinnce  : 
leaf  stems  zigzag,  repeatedly  dichotomous. 

dich6tama,  Willd.  With  a  distinct  pair  of  pinnae  aris- 
ing from  the  base  of  the  forked  branches  ;  segments 
not  decurrent.  Tropical  regions  generally,  but  several 
species  have  been  confused  here,  as  in  many  of  the 
widely  distributed  species.  l_  jj    t'^juERwooD. 

6L6BBA  (Malayan  name).  Scitamindcew.  This  ge- 
nus, which  belongs  to  the  same  family  with  the  cannas 
and  ginger  plant,  contains  some  herbaceous  conserva- 
tory plants  with  rhizomes  and  habit  of  canna,  and  a 
singular  floral  structure.  Only  one  species  is  known  to 
be  cult,  in  America.  This  is  known  to  the  trade  as 
G.  eoecinea,  which  is  really  G.  atrosanguinea,  figured 
at  B.M.  6626.  Index  Kewensis  is  clearly  in  error  in  re- 
ferring G.  eoecinea  to  G.  albo-bracteata,  as  is  plain  from 
G.C.  II.  18:71.  Veitch  introduced  in  1881  a  plant  under 
the  provisional  name  of  G.  eoecinea,  as  it  was  supposed 
to  be  a  new  species,  but  the  next  year  it  was  identified 
with  G.  atrosanquinea .  This  plant  was  highly  praised 
in  1803  by  John  Saul,  who  said  substantially:  "Plants  in 
bloom  the  greater  part  of  the  year:  stems  much  crowded, 
12-18  in.  long,  gracefully  arching  on  all  sides:  fls.  scar- 
let and  yellow,  in  dense  racemes."  The  credit  for  the 
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discovery  of  this  plant  is  generally  given  to  F.  \V.  Bur- 
bidi-'e.  but  in  G.  C.  II.  18:407  Burbidge  gives  the  honorto 
Curtis.    For  culture,  see  Alpinia. 

atrosanguinea, Teijsm.  &  Binnend.((?.  eoecinea, Tiovt., 
VeitchJ.  Stem  slender,  becoming  2-3  ft.  high  :  lvs. 
3-4  in.  long,  elliptic,  acuminate  at  both  ends;  sheaths 
purplish,  pubescent,  closely  clasping  the  stem:  lower 
flowerless  bracts  distant,  brown,  6-9  lines  long:  upper 
and  flowering  bracts  crowded,  red  :  fls.  1%  in.  long; 
corolla  yellow,  tubular,  thrice  as  long  as  calyx.  Borneo, 
B.M.  6626.  w.  M. 

GLOBE  AMARANTH.    Gomphreiia. 

GLOBE  FLOWER.     See  Trollius. 

GLOBE  HYACINTH.     Consult  Muscari. 

GLOBE  MALLOW.     See  Spmralcea. 

GLOBE  THISTLE.    SeeEchinops. 

GLOBE  TULIP.    See  Calochortus. 

GLOBULARIA  (the  flowers  in  small,  globular  heads). 
Glubularicieea.  About  a  dozen  species  of  Old  World 
herbs,  subshrubs  and  shrubs,  with  small  blue  fls.  mostly 
in  globular  heads.  Lvs.  from  the  root,  or  alternate, 
leathery,  entire  or  with  a  few  sharp  teeth.  Probably  the 
commonest  and  best  species  is  G.  trieosantha,  which 
thrives  at  the  front  of  well-drained  borders,  but  is  par- 
ticularly showy  in  the  rockery.  For  this  and  G.  vulgaris 
and  its  forms,  J.  B.  Keller  advises  rather  moist  but 
well-drained  soil  and  partial  shade.  Prop,  by  division 
or  seed. 

A.    Hardy  Iterbaceous  plants  about  6-12  in.  high. 
B.  JRoot-lvs.  1-nerved. 

trichosintha,  Fisch.  &  Mey.  Height  6  in.:  root-lvs. 
spatulate,  3-toothed  at  apex;  stem-lvs.  obovate  or  oblong, 
mucronate,  sessile.  July,  Aug.  Asia  Minor.  Syria.— 
"Lvs.  turn  blackish  purple  in  fall."—  Woolson. 

BB.    Root-lvs.  5-nerved. 

vulgiris,  Linn.  Height  8-12  in. :  root  lvs.  obovate, 
petiolate,  nearly  entire,  apex  entire,  notched  or  mucro- 
nate: stem-lvs.  lanceolate,  sessile.  S.  Eu.,  Caucasus. 
July,  Aug.    B.M.  2256. 

AA.    Tender  subshrub. 

Al^pum,  Linn.  Lvs.  obovate-oblong,  mucronate  or 
3-toothed  at  apex.  Mediterranean  regions. —  Cult,  in  S. 
Calif,  by  Franceschi,  who  says  it  is  covered  with  fls.  all 
winter.    Also  cult,  abroad  under  glass.  \y.  M. 

GLORIOSA  (Latin  for  glorious).  Syn.,  Melhi'mica. 
Liliacew.  Three  tropical  species,  all  African,  and  one 
also  Asian.  They  are  tall,  weak-stemmed  plants,  sup- 
porting themselves  by  means  of  tendril-like  prolonga- 
tions of  the  alternate,  lanceolate  or  lance-ovate  lvs. :  fls. 
many  and  showy,  long-stalked,  borne  singly  in  the  axils 
of  the  upper  lvs. ;  perianth  of  6  distinct  long  segments, 
which  are  tmdulate  or  crisped,  and  reflexed  after  the 
manner  of  a  Cyclamen,  variously  colored;  stamens  6, 
long  and  spreading,  with  versatile  anthers:  ovary  3' 
loculed  ;  style  long,  and  bent  upward  near  the  base. 
Odd  and  handsome  plants,  to  be  grown  in  a  warm  house. 
They  are  not  difficult  to  grow.  The  brightest  fls.  are 
produced  in  sunlight.  The  plants  grow  from  tubers. 
These  tubers  should  be  rested  in  early  winter,  and 
started  in  pots  in  January  to  March.  The  plants  bloom 
in  summer  and  fall.  When  potting  the  old  tubers, 
offsets  may  be  removed  (when  they  occur)  and  grown 
separately  for  the  production  of  new  plants.  The  tubers 
may  be  cut  in  two  for  purposes  of  propagation.  Let  the 
plants  stand  near  a  pillar  or  other  support.  Give  freely 
of  water  when  the  plants  are  growing.  In  this  country 
they  are  sometimes  bedded  out  in  summer.  W.  E.  Endi- 
cott  cultivates  Gloriosa  outdoors  in  summer  at  Canton, 
Mass.,  and  finds  that  the  plants  so  treated  are  not  much 
inclined  to  climb  and  flower  as  freely  as  under  glass. 
In  Florida,  they  may  be  grown  permanently  in  the  open. 
Success  with  Gloriosa  depends  on  having  strong  bulbs. 
Consult  Bulbs. 
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A.  Segments  (or  petals)  much  crisped. 

guptrba,  Linn.  Climbing  Lilt.  Stem  5-10  ft.  high: 
Ivs.  ovate-lanceolate  ;  segments  3-1  in.  long  and  less 
than  an  inch  wide,  opening  yellow,  but  changing  _t_o 
yellow-red  and  deep  scarlet.  Africa,  Asia.  B.R.  l:ii. 
Gn.  38:781.    R.B.  23:121. 

AA.   Segments  somewhat  umlulate,  but  not  crisped. 

simplex,  Linn.(G.  viriscens,  Lindl.  G.Pldnlii,  Loud.  I. 
Fls.  opening  yellow,  and  remaining  so  in  shade,  but  be- 
coming deep  yellow-red  when  exposed  to  the  sun;  wider 
than  in  G.  superha.  barely  undulate  and  wavy,  and  not 
prolonged  or  hooked  at  the  end  as  in  the  latter  species. 
Africa.  B.M.2539.  Var. grandiUora.Nichols.  (i)/e»i(i«ica 
grandifldra.  Hook.),  has  fls.  8  in.  across.    B.M.  5210. 

G.  Abyssinica.  Rich. .  said  to  be  the  largest-fld.  species,  seems 
not  to  be  in  cult.  L.  H.  B. 

GLOKY  OF  THE  SNOW.  Fanciful  name  for  Chiono- 
doxa . 

GLORY  PEA.     See  Clianthus. 

GLOXINfiRA.  Name  given  to  hybrids  of  Gloxinia 
(Sinningia)  and  Gesneria.    See  Gloxinia. 

GLOXINIA.  The  genus  Gloxinia  was  founded  by 
L'Heritier  in  1785(  named  in  honor  of  P.  B.  Gloxin,  a  bota- 
nist of  Strassburg)  upon  G.  maculata  of  Brazil.  Early 
in  this  century  a  related  Brazilian  plant  was  introduced, 
and  it  attracted  much  attention:  this  plant  was  named 
Gloxinia  speciosa  by  Loddiges  in  his  Botanical  Cabinet 
in  1817,  and  it  was  there  figured.  In  the  same  year  it 
wa6  figured  by  Ker  in  the  Botanical  Register,  and 
also  by  Sims  in  the  Botanical  Magazine.  Sims  wrote 
that  the  plant  was  "already  to  be  found  in  most  of 
the  large  collections  about  town  [London]."  These 
writers  refer  the  plant  to  the  Linna^an  class  Didynamia, 
but  Ker  also  suggests  that  it  may  belong  to  the  Cam- 
panulacesB.  This  Gloxinia  speciosa  was  the  forerunner 
and  leading  parent  of  the  garden  Gloxinias,  plants  which 
are  now  referred  to  the  family  Gesneraceffi;  but  it  turns 
out  that  the  plant  really  belongs  to  Nees'  genus  Sinnin- 
gia founded  in  1825  on  a  Brazilian  plant  which  he 
named  S.  Helleri.  All  our  garden  Gloxinias  are  Sin- 
ningias,  but  to  gardeners  they  will  ever  be  known  as 
Gloxinia;  therefore,  we  will  trace  the  evolution  of  them 
here.     The  genus  is  one  of  the  Gesneraeece. 

Gloxinia  has  no  tubers :  Sinningia  has.  Gloxinia  has 
a  ring-like  or  annular  disk  about  the  ovary:  Sinningia 
has  5  distinct  glands.  The  Sinningias  are  either  stem- 
less  or  stem-bearing,  with  a  trumpet-shape  or  bell-shape 
5-lobed  and  more  or  less  2-lipped  corolla,  a  5-angled  or 
5-winged  calyx,  4  stamens  attached  to  the  base  of  the 
corolla,  and  with  anthers  cohering  at  the  tips  in  pairs, 
and  a  single  style  with  a  concave  or  2-lobed  stigma. 
The  garden  Gloxinias  belong  to  the  subgenus  Ligeria 
(subgenus  of  Sinningia),  which  has  a  short  stem  or 
trunk,  and  a  broad-limbed  bell-shaped  flower. 

The  true  Gloxinias  are  not  florists'  flowers,  and  they 
are  little  known  in  cultivation.  They  are  apparently  not 
in  the  American  trade.  The  old  G.  maculata  is  figured  in 
the  Garden  39:801  (p.  304),  and  it  is  probably  to  be 
found  in  choice  collections  in  the  Old  World.  It  pro- 
duces knotty  rootstocks,  which,  as  well  as  the  leaves, 
may  be  used  for  propagation.  It  is  also  figured  in  B.M. 
1191.  G.  glabrAta,  Zucc,  from  Mex.,  is  the  G.  glaltra, 
Kort..Achimenes  gloxiniw flora,  Forkel,  and  Pleclopoma 
gloxiniflorum,  Haust.  It  is  a  steramy  plant,  with  white 
fls.  with  yellow-spotted  throat.  (B.M. 4430,  as  G.  fimbri- 
rt/<i,Hort. )  Plectopoma  is  now  referred  to  Gloxinia.  A 
few  forms  of  this  were  once  offered  by  Saul,  but,  with 
the  exception  of  P.  gloxiniflorum,  they  are  probably  all 
garden  forms. 

The  garden  Gloxinias  (genus  Sinningia)  are  nearly 
stemless  plants,  producing  several  or  many  very  showy 
bell-like  fls.  each  on  a  long  stem.  Gloxinia  speciosa 
originally  had  drooping  fls.,  but  the  result  of  continued 
breeding  has  produced  a  race  with  fls.  nearly  or  quite 
erect  (Figs.  918,  919).  The  deep  bell  of  the  Gloxinia 
is  very  rich  and  beautiful,  and  the  erect  position  is 
a  decided  gain.  The  fls.  also  have  been  increased  in 
size  and  number,  and  varied  in  shape  and  markings  ; 
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the  Ivs.  also  have  become  marked  with  gray  or  white. 
The  color  of  the  original  Gloxinia  speciosa  was  appar- 
ently a  nearly  uniform  purple.  The  modern  races  have 
colors  in  white,  red,  purple  and  all  intermediate  shades : 
some  are  blotched,  and  others  are  fine-spotted  or  sprin- 
kled with  darker  shades.    It  is  probable  that  the  larger 


part  of  the  evolution  in  the  common  greenhouse  Glox- 
inia is  a  direct  development  from  the  old  G.  speciosa, 
but  hybrid  ity  has  played  an  important  part.  One  of  the 
earliest  recorded  series  of  hybrids  (1844)  was  with  Sin- 
ningia guttata,  which  is  a  plant  with  an  upright  stem 
and  bearing  rather  small  spotted  fls.  In  the  axils  of  the 
Ivs.  (B.R.  13:1112).  The  issue  of  this  cross  showed  lit- 
tle effect  of  the  S.  guttata,  except  a  distinct  branching 
habit  in  some  of  the  plants  (B.R.  30:48).  It  is  possible, 
however,  that  S.  guttata  has  had  something  to  do  with 
the  evolution  of  the  spots  on  the  present-day  flower, 
although  the  original  G.  speciosa  was  striped  and 
blotched  in  the  throat.  The  student  who  wishes  to  trace 
some  of  the  forms  of  garden  Gloxinias  may  look  up  the 
following  portraits  :  B.M.  1937,  speciosa  itself  ;  B.M. 
3200,  var.  albiflora;  B.M.  3934,  var.  macropbylla  varie- 
gata;  B.M.  3943,  var.  Menziesii;  F.S.  3:220,  Zeichleri 
(hvbrid);  F.S.  3:208;  F.S.  4:311,  Fyflana  (hybrid); 
F  S  0-010;  F.S.  10:1002;  F.S.  14:1434-0;  F.S.  10:1099 
and'  1705;  F.S.  17:1708,  1772-1770;  F.S.  18:1846  1878. 
1885,1918-19;  F.S.  19:1955,  double  forms;  F.S.  21:2104; 
PS  '"•2324.  I. H.  42:39,  41.  Gt.  47:79;  Gt.  48,  p.  80. 
Gn.'l5:'l08;  43:909;  52,  p.  208.  R.H.  1840:301,  Teuch- 
lerii;  R.H.  1848:201,  Fyflana;  1877:70,  variabilis;  R.H. 
1883,  p.  248.  For  florists'  plants,  see  A.F.  11:/;  A.G. 
14-49;  Gng.  0:83.  There  are  many  Latin-made  names 
of  garden  Gloxinias,  but  the  plants  are  only  forms  of 
the  G.  speciosa  type.  One  of  the  commonest  current 
trade  names  is  G.  crassifolia,  a  name  applied  to  some  of 
the  best  and  largest-growing  strains. 

There  are  double  forms  of  Gloxinia,  in  which  an  outer 
but  shorter  corolla  is  formed.  These  forms  are  more  curi- 
ous than  useful.  Gloxinia  (Sinningia)  has  been  hybri- 
dized with  Gesneria;  and  the  hybrid  progeny  has  been 
called  Gloxinera  (G.C.  III.  17:145,  Fig.  22).     L.  H.  B. 

Gloxinias  are  general  favorites  with  most  people. 
Their  large  tubular  and  richly  colored  blossoms,  to- 
gether with  their  soft,  velvety  green  leaves,  make  a 
gorgeous  display  when  in  flower.  Being  natives  of  tropi- 
cal America,  they  require  stove  temperature  during  their 
growing  season.  Though  they  may  be  grown  so  as  to 
flower  at  almost  any  season  of  the  year,  yet  they  are 
naturally  summer-flowering  plants,  and  do  best  when 
treated  as  such.  They  are  propagated  by  seeds,  or  by 
cuttings  made  of  leaves  or  stems.  Seeds  are  preferable, 
unless  one  wishes  to  increase  some  very  choice  colored 
variety,  when  it  is  best  to  propagate  by  leaf  cuttings, 
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using  partly  matured  medium  sized  leaves  with  a  small 
portion  of  leaf -stalk  attached  (Fig.  629,  p.  423).  These 
may  l,)e  inserted  in  an  ordinary  propagating  bed,  "where, 
if  kept  rather  on  the  dry  side,  they  will  soon  root  and  form 
tubers,  when  they  may  be  potted  and  grown  on.  Seeds 
should  be  sown  in  a  warm  temperature  early  in  Febru- 
ary, in  pans  or  shallow  boxes  containing  a  finely  sifted 
mixture  of  peat,  leaf -mold  and  silver  sand  in  about  equal 
proportions.  The  seedlings  will  begin  to  appear  in  about 
ten  days,  when  great  care  must  be  exercised  in  water- 
ing, or  they  will  "damp-off,"  as  gardeners  term  it.  In 
fact,  success  with  these  plants  throughout  the  year  de- 
pends largely  upon  the  care  exercised  in  watering.  Even 
in  their  most  active  growth  the  water  always  should  be 
given  from  the  spout  of  a  watering  can,  taking  care  not 
to  wet  the  leaves,  though  they  like  a  warm,  humid  at- 
mosphere during  their  growing  season.  As  soon  as  the 
seedlings  can  be  conveniently  handled,  they  should  be 
potted  singly  into  thumb  pots  and  grown  on  rapidly, 
using  in  subsequent  shifts  a  mixture  of  two  parts  leaf- 
mold,  1  part  good  fibrous  loam  and  1  part  peat.  The 
plants  must  be  well  shaded  from  sunlight  and  placed  in 
a  position  free  from  draughts.  The  seedlings  should 
begin  to  flower  by  the  middle  of  August,  when  they 
should  be  given  an  abundance  of  air.  After  flowering, 
the  leaves  will  begin  to  mature,  when  water  should  be 
gradually  withheld.  As  soon  as  the  leaves  have  all 
ripened  off,  the  pots  should  be  stored  away  in  some  con- 
venient place  for  the  winter,  in  a  temperature  of  about 
45°,  giving  just  sufficient  water  to  keep  the  tubers  from 
shriveling.  Towards  the  middle  of  February  the  tubers 
will  show  signs  of  starting  into  growth.  A  batch  should 
be  started  at  this  time,  choosing  the  tubers  which  ap- 
pear most  active,  and  the  remainder  should  be  held  back 
for  another  month;  this  will  give  a  much  longer  period 
of  blossoming.  The  tubers  should  have  all  the  old  soil 
shaken  off  and  be  potted  again  in  clean, well  drained  pots, 
using  sizes  just  large  enough  to  accommodate  the  tubers, 
the  compost  being  the  same  mixture  as  before  recom- 


919.    Modern  Gloxinia  blooms  (X  >3). 


mended.  They  should  be  given  but  little  water  until 
active  root  gro\\'t.h  commences.  As  soon  as  the  pots  are 
filled  with  roots,  they  should  be  shifted  on  at  once  into 
the  pots  they  are  intended  to  flower  in,  as  frequent 
shifts  would  more  or  less  damage  their  leaves,  which 
have  a  tendency  to  cling  round  the  sides  of  the  pots. 
The  first  batch  should  come  into  flower  in  June.   When 


carefully  grown,  Gloxinias  are  particularly  free  from 
insect  pests  or  fungous  diseases,  and  the  same  tubers  can 
be  grown  for  several  years.  Edward  J.  Canning. 

As  Gloxinias  are  essentially  tropical  plants,  they  re- 
qu.re  a  temperature  of  G0°  (night)  if  started  early;  yet 
seedlings  raised  during  summertime  do  splendidly  when 
planted  in  coldframes.  When  a  select  collection  is  de- 
sired, it  is  customary  to  plant  hundreds  of  seedlings  in 
frames  for  the  summer.  A  large  majority  of  these  will 
bloom,  from  which  a  number  of  the  best  is  selected.  In 
connection  with  this  method  of  culture,  it  is  interesting 
to  note  that  nearly  all  the  plants  which  fail  to  bloom  are 
strong  growers,  making  grand  specimens  the  following 
season,  and  the  majority  of  them  will  be  purple-flow- 
ered. The  more  upright-growing  plants  of  red  and  pink 
shades  are  the  first  to  bloom;  and  curiously,  also,  the 
latest  plants  to  start  of  any  age  are  generally  the  best. 
Although  cultural  directions  usually  insist  on  care  in 
watering  so  as  to  avoid  wetting  the  foliage,  we  have 
never  been  careful  to  follow  these  instructions  closely, 
except  when  the  plants  are  coming  into  bloom,  but  we  re- 
alize that  it  might  be  detrimental  in  moist,  dull  weather. 
The  greatest  objection  we  have  to  wetting  the  foliage  is 
on  account  of  sediment  from  the  water  making  a  de- 
posit on  the  bright,  hairy  foliage,  taking  away  the  luster 
which  gives  such  a  healthy  and  effective  appearance  to 
well-bloomed  plants.  -p.  D.  Hatfieli* 

GLYCfiRIA.     Referred  to  Panicularia. 

GLYCINE  (Greek  tor  sweet).  Leguminoso' .  Perhaps 
15  or  20  species  In  tropical  Asia,  Africa  and  Australia, 
mostly  twining  vines.  The  Glycines  are  allied  to  Doli- 
chos,  Vigna  and  Phaseolus:  the  cult,  species  are  distin- 
guished by  small  and  hairy  fis.  iu  short  axillary  racemes; 
stipules  very  small  and  free  from  the  x>etiole:  leaflets  (3) 
large  and  thin:  seeds  short  or  globular  and  pea-like.  In 
this  country  Glycine  is  known  only  in  the  Soy  Bean,  G. 
hlspida,  i\laxim.  {Fig.  195,  p.  137),  which  is  an  erect, 
hairy  annual  from  Japan  and  China.  It  is  also  known  as 
till'  Siija  III  an,  Coffee  Bean  and  Coffee  Berry.  It  grows 
2-4  ft.  high,  making  a  rank,  bushy  herb,  and  bearing 
axillary  clusters  of  small  hanging,  hairy  pods,  with  con- 
strictions between  the  seeds.  The  seeds  are  nearly  globu- 
lar, pea-like,  usually  white  (e,  Fig.  191,  p.  13G).  In  China 
and  Japan  the  beans  ai*e  much  used  for  human  food, 
but  in  this  country  the  plant  is  grown  for  forage,  hav- 
ing begun  to  attract  attention  about  25  years  ago.  The 
beans  may  be  used  as  a  substitute  for  coffee;  and  for 
this  purpose  the  plant  is  often  sold.  The  Soy  Bean,  in 
the  form  in  which  we  know  it,  seems  to  be  unknown  in  a 
wild  state.  It  is  probably  a  domesticated  form  of  Gly- 
cine Soja,  Sieb.  &  Zucc,  which  is  wild  in  Japan.  These 
Iwo  siM'cies  are  united  by  some  authors  and  separated 
hv  others  {see  Franch.  &  Sav.  Fl.  Jap.  1:108.  Maxim. 
Hull.  Acad.  St.  Petersb.  18:.308).  Fur  purposes  of  per- 
spicuity and  definition,  they  may  well  lie  kij.t  separate 
m  the  books.  The  Soy  Bean  has"  als.»  Imm^  s.  parated  as 
a  distinct  genus  under  the  name  of  t:>uja  hi^pida,  Mcench; 
but  this  disposition  is  now  mostly  given  up.  For  the 
economic  merits  of  Soy  Beans,  see  various  experiment 
station  reports;  also  Farmers'  Bull.  58,  U.  S.  Dept.  of 
Agric.  It  has  been  recommended  as  a  drought-resisting 
crop. 

Glycine  was  once  applied  to  Wistaria.  It  is  sometimes 
used  for  that  genus  at  the  present  day  in  foreign  lists. 

L.  H.  B. 

GLTCYRRHtZA  (Greek,  sweet  roof).  Legumindsce. 
Licorice,  also  spelled  Liquokice,  and  Lk'korice.  This 
genus  contains  the  plant  whose  roots  produce  the  Licor- 
ice of  commerce.  Seeds  in  pods  are  listed  by  a  few 
dealers  with  miscellaneous  agricultural  seeds.  The 
genus  has  about  a  dozen  widely  scattered  species  of 
perennial  herbs,  often  glandular:  Ivs. odd-pinnate;  Ifts. 
of  indefinite  number,  rarely  3,  entire,  with  minute  glands 
or  teeth:  fis.  blue,  violet,  white  or  yellowish,  in  axillary 
racemes  or  spikes,  which  are  peduncled  or  sessile. 

glilbra,  Linn.  Height  3-4  ft.:  Ifts.  ovate,  subretuse, 
subglutinous  beneath:  spikes  peduncled,  shorter  than 
the  Ivs.:  fls.  distant:  pods  glabrous,  3-4-seeded.  Sum- 
mer and  autumn.  \7,  M. 
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The  roots  of  Glyeyrrbiza.  a  native  of  southern  Eu- 
rope and  central  Asia,  are  used  extensively  by  drug- 
gists; in  America  by  brewers  and  manufacturers  of 
plug:  tobacco;  in  Turkey,  Egypt  and  France  to  make 
cooling  drinks.  Our  supply— more  than  one  and  a  half 
million  dollars' worth  in  1899  — is  derived  mainly  from 
Spain,  Portugal,  Italy,  Turkey  and  Russia  (Transcauca- 
sia), the  roots  from  Spain  and  Italy  being  considered 
best,  and  those  from  Turkey  poorest  on  account  of  their 
bitterness.  The  soil  for  Licorice  must  be  deep,  mellow, 
moist,  rich  and  free  from  stones.  Plants  are  usually  set 
in  rows,  3  ft,  or  more  apart,  and  not  less  than  1  ft.  asun- 
der. After  the  plants  have  covered  the  ground,  they 
are  allowed  to  shift  for  themselves  for  3  or  4  years. 
Harvesting  is  primitive,  the  roots  being  exposed  by  the 
plow  and  pulled  by  hand.  Large  quantities  of  roots  are 
thus  left  to  produce  a  succeeding  crop  or  to  overrun  the 
field  as  weeds.  One  ton  to  the  acre  is  considered  a  fair 
yield;  1.6  cents  a  pound  an  average  price.  In  America 
the  only  fields  worthy  the  name  are  in  California,  where 
Licorice  is  not  considered  very  paying.  Experiment  and 
experience  with  it  are,  however,  but  little  more  than 
bi^g""-  M.  G.  Kains. 

GLYPTOSTROBUS.    See  T<iTO,lium. 

GMfiLINA  (after  one  of  five  distinguished  German 
botanists  named  Gmelin).  Verbendcecp.  Eight  species 
of  E.  Asiatic  and  N.  Australian  trees  and  shrubs,  bear- 
ing yellow  or  brownish  irregular  fls.  sometimes  nearly 
2  in.  across.  A  very  few  plants  may  be  cult,  in  Euro- 
pean warmhouses,  and  in  America  only  in  S.  Fla.  and 
S.  Calif,  outdoors.  The  genus  produces  a  fancy  timber 
similar  to  teak,  which  is  a  product  of  the  same  order. 
Vitex  and  Clerodendron  are  better  known  congeners. 
Spiny  or  not:  shoots  tomentose:  Ivs.  opposite,  entire, 
toothed  or  lobed:  fls.  in  panicled  cyraes,  tomentose  at 
least  while  young;  corolla  tube  slender  below;  limb  ob- 
lique, 5-  or  4-lobed;  stamens  4,  didynamous. 

A.  Jyvs.  becoming  9  in.  long,  6  in.  wide. 
arbdrea,  Roxb.  [G.  Bheedii,  Hook.).  Unarmed  tree, 
sometimes  attaining  60  ft.,  deciduous,  flowering  with  the 
young  Ivs.:  Ivs.  cordate-ovate.  India,  Malaya.  B.M. 
4,395.  Cult,  only  in  S.  Calif,  by  Franceschi,  who  keeps 
G.  Rheedii  separate. 

AA.   Lvs.  yi-l}4  in.  long. 
Asiitica,  Linn.  (G.  parviflbra ,  Pers.,  a  typographical 
error    for    G.  parvifblia^'Roxh.).     Shrubby,  sometimes 
spinescent:  lvs.  ovate  or  obovate,  entire  or  lobed.     In- 
dia, Ceylon. 

GNAPHALIUM.  See  Leonlopodium  and  Heliihry- 
suni.  There  are  various  native  Gnaphaliums,  but  they 
are  not  in  cultivation.  G.  lanatiim  of  gardeners  is  He- 
liehryxtim  pellnlaliim. 

GOAT'S  BEARD  is  usually  Spinea  Arinicns;  also  the 
genus  Tragopogou,  to  which  the  Salsifv  or  Oyster  Plant 
belongs. 

GOAT'S  FOOT.     Oxalis  Caprina. 

GOAT'S  RUE.     See  Galega. 

GOBO.     See  Burdock. 

GffiTHEA.     See  Pavonia. 

QODETIA.     Included  in  CEnothem. 

GOLDEN  CHAIN.    LuhKrniim  vuUjare. 

GOLDEN  CLUB.    Oroiititim. 

GOLDEN  DEWDEOP.     Fanciful    name   for  Duranta 


GOLDEN  FEATHER.      See  Cliri/.<iantliemum  parihe 
nioidi^s. 


GOLDENEOD.     Soiidago. 
GOLDEN  SEAL.     Eiidrustis. 
GOLD  FERN.     Gymnogramma. 


GOLDFUSSIA.    Included  in  Strobilanthes. 

GOLD  THREAD.    Coptis  trifolia. 

GOMBO,  Gumbo,  or  Okra.     See  Hibiscus   esciilentus. 

GOMPHRfiNA  (name  suggested  by  Gromphrana , 
Pliny's  name  for  some  Amaranth,  supposed  to  be  de- 
rived from  grapho,  to  write  or  paint;  alluding  to  the 
highly  colored  or  "painted"  foliage).  AmarantAcece. 
This  genus  includes  the  Globe  Amaranth,  a  common 
everlasting  flower  of  easy  culture.  It  is  also  known  as 
Bachelor's  Button,  though  two  other  utterly  distinct 
plants  {Centdiirea  Cyanus  and  Hiuiunculus  acris)  have 
the  same  popular  name.  The  flower-heads  are  an  inch 
or  less  in  diameter,  globose,  of  many  colors,  and  chiefly 
remarkable  for  the  showy  bracts,  which  hide  the  true 
flowers.  In  a  family  remarkable  for  brilliant  foliage  this 
genus  seems  to  be  the  only  one  valued  for  everlastings. 
Nearly  all  the  other  everlasting  flowers  of  importance 
belong  to  the  Compositae.  Gomphrena  has  about  70  spe- 
cies, mostly  in  the  warmer  parts  of  America  and  Aus- 
tralia, but  the  Globe  Amaranth  is  widely  dispersed 
throughout  the  tropics.  Herbs  erect  or  prostrate,  pu- 
bescent to  villous,  with  or  without  a  leafy  involucre: 
fls.  short  or  long,  white  or  colored:  bracts  short  or  long, 
concave,  and  keeled,  winged  or  crested  on  the  back.  For 
culture,  nee.  Annuals  and  Everlasting  Flowers. 

globdsa,  Linn.  Globe  Amaranth.  Bachelor's  But- 
ton. Height  18  in.  or  less:  Ivs.  elliptic  to  obovate,  the 
largest  4  in.  long,  IK  in.  wide,  tapering  to  a  petiole. 
.July.  B.M. -281.5.  R.H.  1890,  p.  522.  F.R.  1:333.  The 
fulh'wing  nanies  of  horticultural  varieties  indicate  the 
range  of  coli.r  :  vars.  alba,  aiirea.  carnea,  nana  com- 
pacta  (=albai,  purpurea,  striata,  viol&cea.  Dwarf  and 
compact  forms  are  likely  to  be  associated  with  any  color. 
There  is  a  narrow-leaved  form  of  this  species  which 
Voss  calls  G.  Haageana,  Kl.  [G.  aitrantidca,  Hort.  G. 
coccinea,  Decne.),  which  has  lanceolate  lvs.,  often  (! 
times  as  long  as  broad.  The  lvs.  are  rarely  %  in.  wide. 
R.H.  1854:161.    All  are  easily  grown  annuals. 

G.  gnaphalioides.  V.ilil.   See  PfafBa.  W.  M. 

GONANIA  is  a  typographical  error  in  some  nursery 
catalogues  for  Gofuniia. 

GONGORA  (after  Don  Antonio  Caballero  y  Gongora, 
Bi-liop  i.f  I  i.rdova).  Includes  Acropera.  Orchiddcew, 
trilu-  l'nn'h>r\  subtribe  Ci/rlnpndihe.  A  small  genus 
of  plants  with  curious  spotted  fls.,  not  common  in  cul- 
tivation, and  of  little  value  except  for  collections.  Dis- 
tinguished from  the  other  members  of  the  subtribe  by 
being  epiphytic,  having  the  dorsal  sepal  adnate  to  the 
column,  and  by  its  many-fld.  raceme.  Dorsal  sepal  erect, 
spreading,  thus  appearing  to  spring  from  the  base  of  the 
column;  lateral  sepals  spreading  or  reflexed  from  the 
base  of  the  column,  wider  ;  petals  small,  adnate  to  the 
base  of  the  column;  labellum  continuous  with  the  col- 
umn, narrow  and  fleshy,  with  2  thick  lateral  horned  or 
aristulate  lobes,  and  a  central  one  which  is  saccate  or 
even  folded,  forming  a  vertical  plate  :  column  erect 
or  ascending,  not  winged:  pseudobulbs  sulcate,  sheathed, 
bearing  1  or  2  large,  plicate  Ivs. :  fls.  borne  in  a  long, 
loose,  pendent  raceme  arising  from  the  base  of  the 
pseudobulbs. 

Gongoras  are  extremely  free-flowering,  and  grow 
easily  in  a  mixture  of  sphagnum  and  peat,  with  a  little 
charcoal  added  for  draiuage.  During  the  growing  season 
they  require  plenty  of  water,  and  brisk  heat.  In  the 
winter  they  require  little  water,  but  should  be  kept  in  a 
moist  atmosphere  in  a  cool,  shaded  house.  They  grow 
well  with  Cattleyas,  or  in  a  temperature  of  60°  in  winter 
and  80°  in  summer.  Some  growers  prefer  to  use  fine 
fern  root  packed  tightly  and  for  a  top  finish  a  little  fine 
moss  found  in  damp  meadows,  instead  of  sphagnum, 
which  in  this  climate  is  quick  to  decay. 

A.   Lateral  sepals  ovate  or  oblong,  truncate. 

tninc&ta,  Lindl.  Pseudobulbs  deeply  furcate  :  lateral 
sepals  rotund,  oblong,  truncate,  the  upper  one  ovate, 
keeled;  petals  minute,  ovate;  sepals  and  petals  pale 
straw  color,  spotted  with  purple  ;  base  of  labellum  com- 
pressed in  the  middle,  2-horned  :  apex  ovate,  canalicu- 
late.   B.R.  31:56. 
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AA.    Lateral  sepals  broad,  ovate,  pointed. 
B.    I^Js.  Ufjht  sepia  hroivn:   ovary  mucJi  incurved. 

galekta.,  Kcich.  f.  {MaxilWtria  galet^ta,  Lindl.  Aero- 
pera  Lmidigrsii,  Lindl.)-  Pseudobulbs  ovate-conical, 
clothed  with  membranous  scales  :  Ivs.  broadly  lanceo- 
late, 0  in.  long-:  racemes  drooping,  6-8  in.  long,  with  G-12 
pale  sepia  brown  fls.:  dorsal  sepal  galeate;  petals  small, 
oblong-truncate ;  labellum  3-lobed  ;  lateral  lobes  in- 
flexed,  middle  one  saccate.  The  plants  bear  several 
short,  rather  large-fld.  racemes.  Aug.  Mex.  B.M.  3563. 
L.B.C.  17:1645. 

BB.    Fls.  yelloiv:  ovary  somewhat  incurved. 

Armenlaca,  Reichb.  f.  (Acropera  Armenlaca,  Lindl.). 
Pseudobulbs  ovate,  sulcate,  2-lvd. :  raceme  loose,  bear- 
ing many  yellow  fls.:  sepals  ovate,  rounded,  apiculate, 
the  lateral  ones  oblique;  petals  one-half  as  long  as  the 
column;  labellum  fleshy;  apex  ovate,  plane,  acuminate, 
base  tuberculate,  crested.    B.M.  5501. 

AAA.   Lateral  sepals  lanceolate  to  ovate-lanceolate . 
B.    Fls.  chocolate-hrown,  spotted. 

atropurpilrea,  Hook.  Pseudobulbs  oblong-cylindrical, 
deeply  snlejitf,  "J-lvd. :  Ivs.  about  1  ft.  long,  lanceolate, 
subpiicutt-:  rart-mes  numerous,  "1  ft.  long,  bearing  many 
chocuUite-cuIurud,  spotted  fls.  about  2  in.  in  diam. :  mar- 
gins of  the  sepals  revolute;  petals  small,  twisted  at  the 
apex;  labellum  4-horned  at  the  base;  apex  folded  so  as 
to  form  a  vertical  triangular  plate.  This  species  is  the 
most  common  in  cultivation.  It  is  nearly  always  in 
flower  during  the  summer.    Trinidad.    B.M.  3220. 

BB.  Fls.  yellow,  spotted. 

quinquen^rvis,  Ruiz  &  Pavon  {G.  mactildta,  Lindl.). 
Pseudulmllis  <ivate-oblong,  deeply  furrowed,  2-lvd.:  Ivs. 
broadly  laiu-eolate,  5-pIaited:  racemes  many,  2  ft.  long, 
with  numerous  yellow  fls.  spotted  with  dark  red:  lateral 
sepals  rertexed,  meeting  in  the  back;  petals  small,  linear- 
oblong,  from  the  middle  of  the  column;  lip  4-horned  at 
base;  apex  folded,  tapering  to  a  setaceous  point.  A 
curious  plant,  much  resembling  G.  atropurpurea  except 
iu  color  and  form  of  fls.  May-Aug.  B.M.  3687.  B.R. 
19:1616. 

BBB.    Fls.  dull  red-purple  spotted,  with  a  yellow  label- 
turn. 

tricolor,  Reichb.  f.  {G.  maculdta,  var,  tricolor,  Lindl.). 
Pseudobulbs  ovoid,  2K  in.  long,  deeply  furrowed;  Ivs. 
ovate-oblong,  acuminate,  about  5-ribbed,  6  in.  long:  ra- 
ceme slender,  pendulous,  lax-fld.,  6-10  in.  long:  pedi- 
cels with  ovary  l%-2  in.  long,  speckled  like  the  rachis: 
fls.  about  2  in.  long:  dorsal  sepals  lanceolate,  with  revo- 
lute margins,  tip  recurved:  lateral  sepals  ovate-lanceo- 
late, with  revolute  margins,  dull  red-purple,  with  a  pale, 
stout  midrib:  free  portion  of  the  petal  spreading,  up- 
curved,  lanceolate,  speckled  :  labellum  golden  yellow, 
base  cuneiform  saccate,  truncate  in  front,  with  an  awn 
on  each  side,  apical  part  broadly  funnel-shaped,  with  a 
spurlike,  slender,  speckled  tip,  gibbous  behind:  column 
slender,  speckled.    B.M.  7530.    B.R.  33:69. 

6.  fuscdta,  Hort.  (Acropera  fuscata  and  luteola,  Hort.),  has 
been  cult,  for  many  years,  but  no  description  is  available. 

H.  Hasselbring  and  Wm.  Mathews. 

GONIOMA  {Greek,  gonia,  angle,  corner;  the  corona 
cornered  near  the  top).  Apocyiidcece.  A  monotypic 
genus  containing  a  South  African  shrub.  John  Saul,  of 
Washington,  D.  C,  spoke  of  it  as  having  racemes  of 
double  white  fls.,  borne  on  the  point  of  every  shoot,  and 
suggesting  the  Cape  Jessamine  by  their  form  and  fra- 
grance. He  probably  had  some  other  plant  in  mind,  for, 
according  to  DeCandoUe,  Gonioma  has  yellowish  fls., 
only  a  third  of  an  inch  long,  borne  in  cynies  which  are 
shorter  than  the  Ivs.,  the  Ivs.  being  l?4-2  in.  long.  Saul 
also  Advertised^' Tabern(Bmontana  Camellkeflora  pleno 
Glory  of  the  Day,"  which  may  have  been  a  variety  of  the 
common  Taberyi(pmoniana  coronaria,  Gonioma  dif- 
fers from  Tabernffimontana  in  having  the  ovules  ar- 
ranged in  2  series  instead  of  an  indefinite  number  of 
series. 

KamAssi.E.  Mey.  iTaberncemonti^na  Ca»i<£ssi,  Regel). 
Height  16-20  ft. :  Ivs.  opposite  or  the  upper  ones  in 
3's,  oblong-lanceolate,  entire,  leathery,  4-6  lines  wide: 
cymes  small,  terminal,  8-10  fld. :  fls.  salver-shaped,  yel- 
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lowish,  3  lines  long;  tube  a  little  wider  atthe  middle  and 
angled,  constricted  at  top,  pilose  within  from  the  middle 
to  the  top;  lobes  a  third  as  long  as  the  tube,  ovate,  cor- 
date, twisted  to  the  right  in  the  bud;  style  2-cut. 

GONIOPHLfiBIUM.  A  subgenus  of  Polypodium,  with 
aiiastuiii'isinij;  veins;  by  some  regarded  as  a  genus.  For 
(J.  .siihdKricnhitiim,  see  Polypodiiim. 

GONIOPTERIS  (Greek,  angled  fern).  PolypodiAcece. 
A  genus  of  tropical  ferns  allied  to  Phegopteris,  with 
naked  rounded  sori  and  the  lower  veinlets  of  contiguous 
segments  or  lobes  united.  By  some  placed  under  Poly- 
podium. 

crend,ta,  Presl.    Lvs.  1-2  ft.  long,  on  stalks  nearly  as 
long,  with  a  terminal  pinnfe  G-8  in.  long,  often  2  in.  wide, 
and  4-8  similar  lateral  pinnse;    margins  bluntly  lobed; 
sori  near  the  main  veins.    Cuba  and  Mexico  to  Brazil. 
L.  M.  LTnderwood. 

GOOBER  is  a  commoner  name  in  the  South  than 
"  Peanut,"  which  is  the  universal  name  in  the  North. 
For  culture,  see  Peanut;  for  botany,  see  Arachis. 

GOODIA  (after  Peter  Good,  who 
found  the  plant  in  N.  S.  Wales).  Le- 
gumindsie.  An  Australian  genus  of  2 
species  of  shrubs,  with  pea-like  fls., 
chiefly  yellow,  but  with  red  markings. 
Both  species  have  long  been  cult,  in 
a  few  conservatories  abroad,  but  the 
pubescent  species  is  now  forgotten 
and  the  glabrous  one,  in  America  is 
cult,  chiefly  in  S.  Calif,  outdoors.  Un- 
der glass  these  shrubs  are  treated  like 
Cape  heaths  or  Australian  hard- 
wooded  plants.  The  genus  has  no 
near  allies  of  garden  value.  It  be- 
longs with  4  other  Australian  genera 
to  the  sub-tribe  Bossifea,  in  which 
the  lvs.  are  mostly  simple  :  stamens 
coalesced  into  a  sheath,  which  is  split 
above:  seeds  strophiolate.  From  these 
4  genera  Goodia  differs  in  having  3 
leaflets,  and  its  racemes  terminal  or 
opposite  the  lvs.  instead  of  axillary. 

A.  Schultheis  writes  that  Goodias 
are  occasionally  seen  in  florists'  win- 
dows in  America,  Wm.  Watson,  of 
Kew,  says  the  fls.  are  very  fragrant, 
and  remain  on  the  plant  a  long  time. 
He  adds  ( G.F.  2 :244 ) :  "  Probably  this 
plant,  if  taken  in  hand  by  the  flor- 
ists, would  prove  quite  as  useful  for 
spring  flowering  as  the  popular  Cy- 
tisus  racemosus." 

lotifdlia,  Salisb.  Often  misspelled 
"latifolia,"  but  the  name  means 
"lotus-leaved."  Glabrous  shriib  de- 
scribed above.  B.M.  958.  J.H.  III. 
29:484.  — Likely  to  be  confused  with 
Argyrolobinm  Andrewsian-um ,  be- 
longing to  the  Crotalaria  subtribe,  in 
which  the  seeds  are  not  strophiolate. 
In  Argyrolobium  the  3  leaflets  are 
digitate  and  the  stipules,  bracts  and 
bractlets  small  but  persistent.  A, 
Andrewsianum  has  sparsely  silky 
Ivs.  In  Goodia  the  3  leaflets  are  pin- 
nately  arranged,  and 
the  stipules,  bracts  and 
bractlets  very  evanes- 
cent. ^_  ]nj_ 

GOOD- KING- 
HENRY.  Consult 
Chenopodium. 

GOODYfiRA  (after 
John  Goodyer,  British 
lM>tanist,  who  helped 
Johnson  in  his  edition 
of  Gerarde's    Herbal  920.  Goodyera  pube 
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Orcliidd.cew,  tribe  Neottiea,  This  genus  includes  the 
Rattiesnalie  Plantain  an<l  a  few  other  dwarf  terrestrial 
orchids  of  minor  importance  which  are  cult,  chiefly  for 
their  variegated  foliage.  They  grow  a  few  inches  high, 
with  scapes  8-15  in.  high  at  most.  About  25  .species. 
Lvs.  radical,  usually  reticulately  veined:  fls.  in  dense 
or  loose  spikes;  labellum  saccate;  anther  on  the  back 
of  the  coliunn. 

A.   Bardij  native  plants. 
B.    Labellum  strongly  inflated,  with  a  short  tip. 
pub^Bcens,  R.  Br.     Rattlesnake    Plantain.      Fig. 
920.       Lts.    ovate,    deep    green  ;     veins     netted, 
white:  scape  stout:   spike  dense,  ovate   in  outline 
before    anthesis:    fl.s.  globular,  whitish;     beak  of 
stigma  short,  obscure.     Aug.    N.  F.  to  Fla.,  west 
to  Mich,  and  Minn.    L. B.C.  1:1.     B.B.  1:474.    Mn. 
2:54.    F. 8.15:1555.  A. G.  12:281  and  1.3:520.    Should 
be  grown  in  ordinary  loam  mixed  with  pine  needles 
and  dry  pine  twigs.     Not  well  suited   for  green- 
house cult. 

BB.    Labellum  saccate,  with  an  elongated  tip. 

0.   Beak  of  the  stigma  shorter  than  its  body. 

rdpens,  R.  Br.  Lvs.  ovate  to  oblong-lanceolate; 
veins  dark  :  spike  l-sided  :  labellum  with  a  re- 
curved tip.  L.B.C.  20:lil87.  B.B.  1:474.  Rhodora, 
1,  plate  1.  Var.  ophioldes,  Fernald  (Fig.  921), 
is  the  commoner  form  of  this  species,  with  very 
broadly  marked  lvs. 

cc.    Beak  as  long  as  or  longer  than  the  stigma. 
teSBel&ta,    Lodd.     ((?.    pubfscens,   var.    m)nor). 
Lvs.  broadly  ovate  to  oblong-lanceolate;    venation 
exceedingly  variable:   scape  slender:   spike  loose: 
fls. white;  labellum  less  saccate  than  in 
6?.  repens  ;  tip    straight.     B  M    2540 
L.B.C.    10:952.     Rhodora   1,   plate   1 
Confused  by  tradesmen  with  the  next 
—  Should  be  planted  out  in  a  rotkerj 
in  shade,  the  roots  being  firmlv  placed 
among  dead   pine  needles   and 
loam.    Referred  by  Index  Kew 
ensis  to  O.  pitbesceyts. 

BBB.     Labellum    scarcely    sac 
cate,   7nargin  itiroltite. 

Mfinziesil,  T  indl.  Plant  rather 
large:    veins  netted:   spike    somewhat 
1-sided.    Western  U.  S.  to  northern  N 
Eng.       B.B.    1:475.  -  Advertised     by 
Dutch  dealers. 

AA.    Tender  exotics,  cult,  under  glass. 
B.    Lvs.  with  a  whitish  midvein. 
veliltina,  Maxim.  Fls. whitish,  tinged 
rose.    Japan.    F.S.  17:1779. 

BB.    Lvs.  with  white,  netted  veins. 

Schlechtendali4na,  Reichb.  f.  (G.  JapAnica,  Blume). 

In  general   appearance   like    G.  tesselata.     Lvs.  ovate: 

spike    loose:    fls.  white.     Japan.  — Once  advertised  by 

Pitcher  &  Manda. 

O.  discolor.     See  Ha?maria.— 6.  quer- 
Oakes  Ames. 
GOORA  NUT  is  a  name  for  the  Cola. 

GOOSEBERRY.  The  Gooseberry  and  the  currant  are 
two  of  the  hardiest  types  of  bush  fruits.  The  native  forms 
range  far  north  into  British  America  (see  Bibes ) .  Seed- 
lings of  these  are  also  very  hardy.  English  varieties  are 
comparatively  tender.  The  Gooseberry  appears  not  to 
have  been  cultivated  for  more  than  300  years.  There 
was,  however,  a  remarkable  increase  in  the  number  of 
varieties  in  England  between  l(i.50and  1750.  The  Goose- 
berry became  a  favorite  fruit  with  the  Lancashire  weav- 
ers, who  should  be  credited  with  this  great  develop- 
ment. Miller,  1731,  says  it  would  be  useless  to  attempt 
an  enumeration  of  varieties.  In  America  the  Gooseberry 
has  been  a  neglected  fruit.  With  wild  forms  in  abun- 
dance, types  greatly  superior  to  those  from  which  the 


921.  Goodyera  repens, 

Spiki 


immense  English  varieties  were  derived,  with  a  crying 
need  for  better  table  varieties,  practically  nothing  has 
been  done  to  improve  the  natives.  Our  natives  have  not 
been  improved  primarily  because  the  American  people 
have  never  acquired  or  cultivated  a  taste  for  the  fresh 
fruit  of  the  Gooseberry.  In  England  the  fruit  of  many 
of  the  large,  fine-flavored  varieties  is  used  uncooked. 
In  America  the  fruit  of  the  Gooseberry  is  thought  of 
only  in  connection  with  pie  (tart)  or  jam,  and  when 
transformed  into  these  food  products,  flavor,  while  of 
some  importance,  is  but  a  minor  consideration.  The 
claim  that  English  Gooseberries  are  less  palatable  than 
the  natives  is  quite  true,  when  passed  upon  from 
this  standpoint.  The  best  cooking  apples  are  not 
usually  prized  in  the  raw  state  on  the  table,  and 
vice  versa.  The  point  is  this  — and  it  is  worth  mak- 
ing—that there  are  dessert  Gooseberries  and  also 
culinary  Gooseberries.  We  should  keep  the  classes 
distinct,  and  work  for  the  production  of  varieties 
with  the  vigor  of  our  natives  and  quality  and  size 
of  fruit  of  the  best  European.  Houghton  was  pro- 
duced nearly  70  years  ago,  and  IDowning  from 
Houghton  seed,  grown  by  Charles  Downing,  about 
40  years  ago  (see  Bailey," Evolution  of  our  Native 
Fruits").  These  two  varieties  represent  the  Amer- 
ican type,  although  it  is  possible  that  Downing  is 
the  result  of  a  cross  between  Houghton  and  some 
European  variety.  The  habit  of  the  plant  partakes 
somewhat  of  European  characteristics.  Downing 
is  the  more  popular. 

Site  and  preparation  of  so^7.— The  largest  and 
finest    native  bushes  are  found  upon  rich  bottom 
lands.    Moist,  but  not  soggy,  clay  loams  give  best 
ults.    No  amount  of  fertilizing  will  bring  sandy 
soil  into  condition  suitable  to  the  successful  cul- 
ture of  the  Gooseberry  anywhere  in  this  country 
except,  perhaps,  along  the  north  Atlantic  and  north 
Pacific  seaboards.    Good  results  have  been  secured 
m  the  Lake  Ontario  fruit  region  on  reddish,  cal- 
careous  clay.    In   such  situations  the 
fruit   does    not    drop    easily,    and    the 
plants  are  usually  free  from  mildew. 
On  the  east  and  west  coasts  the  aspect 
or  lay  of  the  land  is  of  less  importance 
than  in  the  interior.    In  the  mid-conti- 
nental   region   a   sharp,   north 
slope  on  a  cool,  clay  loam  ridge 
is  essential  to  the  fullest  suc- 
cess. A  clover  sod  turned  under 
and  thoroughly  worked  up  is  an 
excellent    preparation    for    the 
Gooseberry  plantation.  A  heavy 
preparatory  application  of  barn- 
yard manure  may  tend  to  make 
the  soil  too  porous  and  too  eas- 
ily dried  out.  If  applied  the  sea- 
son   previous     to    setting    the 
plants,  and  the  land  is  cropped 
with  potatoes,  it  will  be  left  in 
good  condition  to  receive  the  Gooseberries. 

Gooselierries,  particularly  the  English  kinds,  will  en- 
dure more  shade  than  most  fruit  plants,  provided  the 
soil  is  suitable.  Good  results  are  often  secured  by 
planting  in  rather  densely  shaded  city  gardens.  Where 
these  conditions  prevail,  special  attention  should  be 
paid  to  maintaining  an  open  head,  in  order  to  discour- 
age the  growth  of  mildews. 

Planting  and  training.— The  Gooseberry  vegetates  at 
a  low  temperature.  It  should,  therefore,  be  planted  as 
soon  as  the  ground  can  be  worked  in  spring.  A  better 
plan  is  to  plant  early  in  autumn.  It  maybe  transplanted 
successfully  as  early  as  August  15  south  of  latitude  42 
degrees,  and  north  of  that  line^rom  September  1  up  to 
the  beginning  of  frosty  weather.  When  set  out  late  in 
autumn,  the  surface  of  the  ground  should  be  thoroughly 
mulched  with  straw  or  manure.  The  English  varieties 
grow  somewhat  larger  than  the  American  type,  and  re- 
quire rather  more  space.  The  plants  are  variously  dis- 
tanced, according  to  the  inclination  of  the  grower;  6x3, 
5x3,  and  4x  4  ft.  apart  for  garden  culture  are  the  com- 
moner distances  at  which  the  plants  are  set. 

The  training  of  the  Gooseberry  is  exceedingly  simple. 
It  bears  most  freely  on  2-  and  3-year-old  wood.    The  aim 
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should  be  to  keep  acontinuous  supply  of  vigorous  shoots. 
As  they  become  enfeebled,  cut  them  out.  Encourage 
spurring  by  cutting  back  when  a  variety  indulges  in 
a  rambling  habit,  like  Josselyn 
(Red  Jacket).  In  the  East,  it  is 
recommended  to  thin  the  head  to 
lessen  the  tendency  to  mildew. 
This  is  probably  good  advice,  but 
in  the  West  it  does  not  apply 
with  the  same  force  ;  rather  cut 
out  the  weaker  branches,  and  pre- 
vent mildew  by  other  methods. 
Thin,  also,  to  facilitate  fruit  pick- 
ing.  Prune  to  encourage  upright 


923.  Ribes  Grosaularia  i 
bloom.    Nat. 


growth,  when  cultivating  varieties  like  Mountain  Seed- 
ling and  Houghton.  The  bush  form,  with  several  stems, 
is  to  be  preferred  to  the  single  stem;  plantations  last 
longer  in  bush  form,  and  are  more  productive. 

Tillage  and  fertilizing,  — In  the  east  and  west  coast 
climates,  and  in  the  lake  region,  clean  culture  may  be 
given ;  but  in  the  interior,  mulching  with  strawy  ma- 
nure or  barnyard  litter  is  better  than  mulching  with 
soil.  Cool,  rich  soil  constitutes  an  essential  to  success. 
Good  results  have  been  obtained  by  the  use  of  coal 
ashes  as  a  mulch.  This  is,  of  course,  only  an  amateur's 
method,  and  not  feasible  on  a  commercial  scale.  The 
Gooseberry  is  grown  with  a  fair  degree  of  success  be- 
tween young  orchard  trees  on  the  loose  soils  bordering 
the  upper  waters  of  the  Mississippi  and  Missouri  rivers. 
The  practice  is  not  to  be  commended  from  the  stand- 
point of  the  welfare  of  the  orchard.  Gooseberries  are 
also  grown  between  grape  rows  — a  practice  hardly  to  be 
commended.    Practice  only  shallow  tillage. 

Picking,  marketing,  and  conserving .  —  Picking  Goose- 
berries is  an  uncomfortable  and  generally  uncongenial 
occupation.  The  best  native  varieties,  as  a  rule,  are  those 
most  completely  anued  with  thorns.  A  little  practice, 
however,  will  enable  a  dexterous  picker  to  secure  the 


berries  without  receiving  much  punishment  in  return. 
The  berries  cluster  along  the  lower  side  of  the  bearing 
branch.  They  are  bestremoved  byelevating  and  steady- 
ing the  branch  with  one  hand  while  the  other  hand  rap- 
idly removes  the  berries,  working  from  the  base  up- 
wards. Picking  costs  between  1  and  2  cents  per  quart— 
usually  1%  cents.  English  Gooseberries  should  be 
marketed  either  in  quart  boxes  or  in  5-pound  Climax 
baskets. 

American  varieties  are  nearly  always  picked  green, 
and  are  usually  called  for  in  considerable  quantities  for 
stewing,  jam  making  or  for  canning.  These  are  shipped 
in  10-  and  20-pound  baskets.  Beach,  in  Bull.  114,  N.  Y. 
Exp.  Sta.,  gives  the  following  reasons  for  marketing 
Gooseberries  in  the  green  condition :  "  ( IjThe  hard,  green 
fruit  is  not  as  easily  injured  in  picking  and  packing  as 
the  pulpy  ripe  fruit,  and  it  will  stand  transportation 
better.  (2)  The  fruit  that  is  allowed  to  ripen  on  the 
bushes  is  exposed  longer  to  attacks  of  sunscald  and 
mildew,  and  should  long-continued  rains  follow  a  period 
of  drought,  the  ripening  fruit  is  liable  to  crack  and 
spoil.  (3)  The  ripening  of  fruit  is  an  exhaustive  process, 
from  which  the  tree  is  partly  relieved  when  the  fruit  is 
marketed  green.  (4)  The  proceeds  from  the  green  fruit 
usually  compare  favorably  with  the  proceeds  from  the 
ripe  fruit,  although  the  large  English  varieties  some- 
times bring  the  highest  prices  of  the  season." 

Gooseberries  are  very  palatable  if  canned  just  before 
reaching  maturity.  Sugar  should  be  used  in  the  pro- 
portion of  one-third  to  one-half  pound  to  each  quart  of 
berries.  When  treated  in  this  way.  Gooseberry  pie  may 
be  enjoyed  at  any  time  during  winter.  Gooseberry  jam 
is  indulged  in  to  a  considerable  extent  by  residents  of 
Iowa,  Nebraska,  Minnesota  and  Dakota.  Wild  berries 
are  gathered  and  largely  used  for  the  purpose,  their 
aromatic  acidity  giving  a  spiciness  to  the  finished  prod- 


9J4.  Crown  Bob,  an  Eng- 
lish  Gooseberry  (X  ?4). 


925.    Industry,  one  of  the 

English  Gooseberries. 
Nearly  natural  size. 


926.    Ribes  oxyacanthoides      927.    Leaves  of  Ribes  oxyacan- 
in  bloom  (X  %).  thoides.    Natural  size. 

uct  which  is  notably  wanting  in  that  made  from  culti- 
vated types. 

Types  and  «ar»c(ies.— Practically,  there  are  two  types 
of  Gooseberries  in  cultivation. 

1.  The  European  (Ribes  Grossulariu,  Figs.  922, 923), 
characterized  by  stocky,  upright  growth,  light-colored 
spines,  thick,  glossy  Ivs.  and  large,  variously  colored  fr. 
The  plants  are  less  hardy  than  our  natives  or  their  hy- 
brids, are  affected  by  our  hot  summer  suns,  and  are 
very  susceptible  to  fungous  troubles,  prominent  among 
which  is  mildew.  The  New  York  Experiment  Station 
recommends  the  following  varieties  :  Crown  Bob  (Fig. 
924) ;  red,  large,  round,  of  good  quality.  Industry  (Fig. 
92.5),  Lancashire  Lad;  fr.  dark  red,  nearly  roimd;  plant 
prolific,  healthy.  Prince  Harry;  one  of  the  largest, 
green,  good  quality. 

2.  Americans,  and  hybrids  between  European  and 
American  species,  usually  classed  with  Americans  (Pigs. 
926,927,928):  Ivs. thinnerthan  iniJ.  G>-os.9!(?orjo,-  leaf- 
stalks hairy,  spines  borne  singly,  fr.  small,  reddish 
green,  shading  off  to  purple.  Pale  Red  may  be  consid- 
ered a  good  type  of  the  species.    Varieties:    Champion 


658 


GOOSEBERRY 


GOOSEFOOT 


partakes  largely  of  European  cliaracteristics.  Downing 
is  themost  widely  planted  of  all  Gooseberries  in  America 
(Fig. 929);  fruitmediunisize,  oval,  green;  plautupright, 
vigorous,  healthy,  productive.  Houghton,  an  old  favor- 
ite; fr.  small,  round,  dark  red,  good  quality.  Pearl; 
almost  identical  with  Downing,  of  which  it  is  a  seedling. 
Josselyn;  fr.  large,  red,  oval;  plant  yigorous  and  pro- 
lific. Another  promising  native  type  is  -ff.  Cynoshnti, 
represented  by  the  Mathews,  of  Iowa  origin. 

Propagation, — This  is  effected  in  three  principal  ways. 
(1)  Cuttings  :  The  Gooseberry  does  not  "strike"  very 
readily  from  cuttings.  Native  varieties  root  more  freely 
than  English  types.  The  cuttings  may  be  taken  in  the 
fall,  as  soon  as  the  wood  is  ripened.  They  should  be 
7  to  9  in.  long.  They  may  be  set  in  the  ground  at  once, 
or  tied  in  bundles  and  buried  in  the  ground,  or  stored  in 
a  cold  cellar  over  winter.  The  cellar  must  be  cold  — 
almost  down  to  freezing  point.  Pall-set  cuttings  should 
be  planted  obliquely,  so  that  the  heaving  of  the  ground 
will  not  throw  them  out.  Set  cuttings  in  nursery  row 
.S  feet  apart  and  give  clean  culture.  (2)  Layers:  Propa- 
gation by  layering  is  the  ccmimon  nursery  practice.  For 
this  purpose,  plants  5  or  6  years  old  are  used.  They 
should  be  vigorous  and  healthy.  They  should  be  cut 
back  severely  in  the  autumn  or  early  spring.  This  en- 
courages a  dense,  bushy  growth.  The  layering  is  done 
by  plowing  a  furrow  against  the  row  on  each  side  and 
forcing  the  branches  down  by  throwing  soil  directly  on 
top  of  the  buslies.  In  moist  regions  a  comparatively 
small  amount  of  covering  is  necessary.  In  dryish  re- 
gions 5  or  6  inches  of  soil  is  necessary.  In  the  fall  the 
soil  is  removed  and  the  rooted  branches  separated  from 
the  parent  bush,  leaving  buds  for  the  production  of 
shoots  the  following  season*  or  the  entire  plant  may  be 
taken  up  and  divided  (3)  Rr  t  (  uttin^s  Native  Goose 
hemes  may  also  ))e  proj  i_  tt  \\\  uttmgs  of  the  roots 
The  plants  are  t^ken  \\\  m  tlit  till  with  all  roots  po^i 
sible     The  latter  arc  cut  int      '      i   i  mch  lengths  and 


929.   Downing  Gooseberry. 

packed  in  boxes  of  earth,  which  are  stored  in  a  cold  cel- 
lar. In  spring  the  pieces  of  roots  are  planted  in  nursery 
rows,  covered  with  2  inches  of  soil.  English  varieties 
are  not  readily  propagated  by  this  method.  When  single- 
stem  plants  are  desired,  they  should  be  grown  from  cut- 
tings. In  order  to  discourage  sprouting  tendencies  the 
buds  above  the  roots  should  be  removed  — disbudded. 
Layer  plants  are  best  for  producing  the  bush  form  of 
plant  used  almost  exclusively  in  America. 


Dlseasts.  —  'Vh.Q  Gooseberry,  as  a  rule,  is  affected  seri- 
ously by  only  two  plant  parasites,  mildew  and  leaf -spot. 
The  fonner  attacks  the  English  varieties,  while  the  lat- 
ter is  the  chief  fungous  enemy  of  American  varieties. 

Mildew  {Sphcerotlieca  Mors-Uv(v):  This  is  the  bug- 
bear of  English  varieties  in  America.  It  has  done  more 
to  discourage  the  cultivation  of  this  type  than  anything 
else.  This  fungus  attacks  shoots,  foliage  and  fruit.  It 
covers  the  affected  part  with  a  gray,  frost-like  coating. 
This  turns  to  a  dirty  brown  later  on.  It  is  a  surface- 
growing  parasite,  and  the  web-like  covering  may  be 
peeled  from  the  fruit  in  its  early  stages.  The  ends  of 
the  shoots  and  younger  leaves  are  attacked  first,  caus- 
ing the  bush  to  take  on  a  stunted  appearance.  Reme- 
dies for  mildew:  (1)  Sanitary:  circulation  of  air  secured 
by  a  favorable  site,  good  drainage  and  proper  training. 
(2)  Fungicides:  {a)  Potassium  sulphide,  liverof  sulphur 
1  oz.  to  2  gals,  water.  Spray  4  or  5  times,  at  intervals  of 
6  or  8  days,  beginning  with  the  unfolding  of  the  leaves. 
(&)  Bordeaux  mixture  may  be  used  with  good  results 
for  the  first  two  applications.  It  stains  the  fruit  when 
applied  after  the  fruit  is  half-grown,  (c)  Dilute  copper 
sulphate,  I  oz.  to  15  gals,  water,  may  be  used  through- 
out the  season. 

Leaf -spot  {8ej)toria  Hibis):  This  disease  attacks  the 
leaves  only.  It  produces  numerous  small  brown,  irregu- 
larly .shaped  spots  or  patches  on  the  Ivs.  This  spotting 
causes  a  premature  dropping  of  the  Ivs.,  often  before 
the  fruit  is  fully  developed.  Remedy:  Spray  early  in 
the  season,  and  again  after  harvesting  the  fruit,  with 
Bordeaux  mixture. 

Injurious  Insects,  — (l)  The  imported  Currant  worm: 
The  larva  of  a  saw-fly  attacks  the  foliage  soon  after 
fruit  sets.  The  attack  is  first  made  on  the  lower 
leaves.  From  this  point  the  worms  work  upward  on 
the  bush,  stripping  the  leaves  in  their  line  of  march. 
The  worms  are  exceedingly  voracious,  and  will  defoliate 
a  bush  in  2  or  3  days.  The  mature  insect  is  a  saw-fly, 
which  deposits  its  eggs  on  the  under  side  of  the  leaf. 
Usually  two  broods  occur  during  the  season.  Treatment: 
Spray  with  arsenical  poison  early.  Bordeaux  mixture 
and  Paris  green  may  he  used  in  combination  for  the 
early  spray.  For  the  later  sprays,  fresh  powdered 
hellebore,  at  the  rate  of  1  lb.  to  50  gals,  of  water,  is 
effective.  The  grower  should  not  wait  for  the  insect 
to  make  its  appearance,  but  should  ward  off  danger  as 
soon  as  the  leaves  appear  by  spraying  with  Bordeaux 
mixture  and  Paris  green,  which  will  adhere  to  the 
foliage  and  be  on  the  spot  when  needed.  Other  in- 
jurious insects  are  the  Goo.seberry  fruit  worm  [Epochra 
Canadensis),  which  burrows  in  the  green  fruit,  causing 
it  to  drop.    Remedy:  Destroy  infested  berries. 

2.  Currant  borer  {Psenoccrus  stiper}wtatus) :  The 
larva  of  a  moth.  Eggs  are  laid  near  the  tip  of  the  cane, 
down  the  center  of  which  the  larva  tunnels.  Infested 
canes  are  readily  detected.  They  should  be  cut  out  and 
burned.  San  Jos^  scale  and  four-lined  leaf-bug  are 
sometimes  injurious.  When  a  plantation  is  infested  by 
the  former  it  should  bo  thoroughly  treated  with  whale 
oil  soap  mixture  in  wintrr.  diluted  luTn^^inc  nn  sunshiny 
days  in  spring,  or,  in  l);i<I  i-:i-^i-s  of  ititr-^Tarinu.  it  will 
probably  be  wisest  to  root  uj*  mid  di'stroy  tin-  Imshes. 
Kerosene  emulsion  is  used  against  the  four-lined   bug 
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GORDONIA  (after  Jaiufs  Gordon,  an  English  nursery- 
man; died  1780).  TernstrceMWice^p.  Orniiinental  trees 
and  shrubs  with  alternate,  simple,  rather  large,  decidu- 
ous or  persistent  Ivs.,  axillary,  showy  white  fls.  and  a 
woody  capsule.  Only  G.  jnibesceyis  is  hardy  north  to 
Mass.,  while  the  others  are  cultivated  only  in  sub- 
tropical regions.  They  all  have  very  handsome  shining 
foliage,  and  produce  their  large  white  fls.  even  on  rather 
small  plants.  They  grow  best  in  a  somewhat  moist, 
peaty  or  sandy  soil.  Prop,  by  seeds,  layers  or  cuttings 
from  half-ripened  wood  under  glass.  About  15  species 
in  the  S.  Atlantic  states  and  subtrop.  and  trop.  Asia. 
Fls.  solitary  and  axillary  toward  the  end  of  the  branches; 
sepals  and  petals  5,  rarely  more;  stamens  numerous: 
capsule  5-celled,  dehiscent  with  2  or  many  usually 
winged  seeds  in  each  cell. 

P.  J.  Berckmans  writes  that  a  large  tree  in  the  Bar- 
tram  garden,  near  Philadelphia,  was  long  supposed  to 
be  the  only  living  specimen  of  G.  puhescens.  All  other 
specimens  in  cultivation  are  believed  to  have  been 
propagated  from  the  Bartram  tree,  which  has  lately 
died.  All  efforts  since  1790  to  rediscover  this  tree  iu  the 
South  have  failed. 

A.  Foliage  deciduous. 

pub^scens.  L'Herit.  {G.  Altamdha,  Sarg.).  Shrub  or 
tree,  to  30  ft. :  ivs.  obovate-obloug,  narrowed  into  a  short 
petiole,  sparingly  serrate,  bright  green  and  shining 
above,  glabrous,  turning  scarlet  in  fall,  5-6  in.  long: 
fls.  short-pedicelled,  pure  white,  about  3  in.  across; 
petals  roundish  obovate,  with  crenulate  margin,  con- 
cave: capsule  globular.  Sept.,  Oct.  Georgia,  but  not 
found  again  since  1790.  S.S.  1:22.  G.W.  P.  47.  Mn, 
6:201.  Gng.  7:167.  M.D.G.  1899:25. -One  of  the  few 
trees  that  flower  in  autumn. 

AA.    FoUaye  evergreen. 

Lasidnthus,  Ellis.  Loblolly  Bay,  Tree,  to  GO  ft., 
usually  shrubby  in  cult. :  Ivs.  obovate-lanceolate,  nar- 
rowed into  a  short  petiole,  crenately  dentate,  dark  green 
and  shining  above,  4-6  in.  long:  fls.  long-pedicelled, 
white,  2-2H  in.  across;  petals  oblong-obovate;  stamens 
short;  capsule  ovate.  July,  Aug.  Va.  to  Fla.  and  Miss. 
S.S.  1:21.    B.M.  668. 

andraala,  Spreng.  Large  shrub:  Ivs.  oblanceolate,  nar- 
rowed into  a  very  short  petiole,  entire  or  serrate,  dark 
green  aliovf.  3-6  in.  long:  fls.  almost  sessile,  creamy 
white,  2-3  iu.  across;  petals  roundish  obovate.  Nov. 
S.  China.  B.M.  4019  (as /'.,/7>7""-" 'fr/^/aris).  B.M.  2047 
and  B.R.  4:349  (as  C-n>n  l/n/  a.n/hn-is). 

G.  Javdnica,  Rolliss.  Src  S^liima  N'orouhae. 

Alfred  Rehder. 

GORSE.      Criex   Europeans. 

GOSS'S'PITrM  (name  used  by  Pliny,  probably  from  the 
Arabic).  Malohcece.  Cotton  (which  see}.  Probably 
not  more  than  a  dozen  original  species,  although  more 
than  100  have  been  described.  The  species  which  have 
produced  the  cultivated  Cotton  are  now  much  confused. 
Two  or  three  species  are  in  the  trade  for  ornamental 
purposes  :  G.  Savidsonil,  Kellogg,  from  Lower  Califor- 
nia, a  woody  plant  with  handsome  yellow  but  rather 
small  fls.  (1  in.  long),  and  small  cordate,  mostly  entire 
Ivs.  G.  Stiirtii,  P.  Muell.  A  shrub  of  several  feet,  more 
or  less  marked  with  black  dots  :  Ivs.  broadly  ovate, 
entire:   fls.  large,  purple,  with  a  dark  center. 

L.  H.  B. 

GOUANIA  (Antoine  Gouan,  1733-1821,  professor  of 
botany  at  Montpelier,  France).  Rhamndcem.  This  ge- 
nus includes  the  "Chawstick  "  of  Jamaica,  a  rapid-grow- 
ing, shrubby  vine,  with  pretty  heart-shaped  Ivs.,  grown 
sometimes  for  ornament  in  the  extreme  South.  It  is 
suitable  for  screening  unsightly  objects.  The  stems  are 
chewed  in  the  West  Indies.  Tooth  brushes  are  made 
from  the  frayed  ends  and  tooth-powder  from  the  pul- 
verized wood.  The  genus  has  about  30  species  of  shrubs, 
sometimes  tall  climbers,  tendril-bearing :  branches 
long  and  slender  :  Ivs.  alternated,  petiolate,  penni- 
nerved.  entire  or  dentate  :  fls.  in  clusters,  arranged 
along  axillary  and  terminal,  elongated  peduncles  ;  disk 
5-lobed;  style  3-fid:  capsule  with  3  indehiscent  berries. 


Doming^nsis,  Linn.  Lvs.  usually  \%-2  in.  long,  ellip- 
tical, glabrate,  with  blunt,  distant  serratures  ;  veins 
tapering  towards  the  margin  :  capsule  winged,  emargi- 
nate.    West  Indies. 

GOUMI.     See  Elceagnus. 

GO0K.D,  In  England,  a  generic  name  for  species  of 
Cucurbita  (which  see).  In  America  the  term  is  used  to 
designate  those  cucurbitous  fruits  which  are  hard- 
shelled,  and  are  used  for  ornament  or  for  the  making  of 
domestic  utensils.  The  Gourd  of  history  is  probably 
Lagenaria.  In  the  northern  United  States,  the  small, 
hard-shelled  forms  of  Cucurbita  Pepo  (var.  ovifera)  are 
commonly  understood  when  the  word  Gourd  is  used. 
The  Gimrds  in  the  Amer.  trade  are  referable  to  their 
species  as  follows: 
Anaconda.    Lagenaria     viil-        Onion-shaped.     Cucurbita 

garis.  Pepo. 

Apple-shaped,     Cucurbit  a        Orange,  Cucurbita  Pepo. 

Pepo.  Ostrich   Egg,    Cuctimis    dip- 

Bicolor,  Cucurbita  Pepo.  saceus. 

Bonnet,  lAiffn.  Pear-«haped,  Cucurbita  Pepo 

Bonle-sha,ped,  Lagenaria  vul-  (Fig.  597). 

garls.  Powder  Horn,  Lagenaria  vul~ 

Ga,\a.hii,sh,Lagenaria  vulgaris.  garis. 

Coloquinte.  Cucurbita  Pepo.  Rag,  Luffa. 

Dipper.  Lagenaria  i^ulgaris.  Serpent  or  Snake  {not  Snake 

Dipsaceous,      Cucumis     dip-  Cucumber,  which  is  a  Ciicu- 

saceus.  mis ) ,    Lagenaria    vulgaris 

Dish-cloth,  Luffa.  and  Trlchosanthes. 

Egg.    Egg-shape,     Cucu  rbUa        Sponge ,  Luffa. 

Pepo.  Spoon,  Lagenaria  vulgaris. 

Gooseberiy,      Cucumis     An-        SugarTrough,  Lagenaria  vul- 

guria.  garis. 

'iiedsehog,Cucumisdlpsaceus.        Tashkent,  Cucurbita  Pepo. 
Hercules'     Club.     Lagenaria        Turk's     Turban,     Cucurbita 

vulgaris.  Pepo. 

Mat6  Gourd,   small  form   of        Vegetable  Sponge.  Luffa. 

Lagenaria  vulgaris.  Wax  Gourd,  Benincasa  cerif- 

Moek      Orange,       Cucurbita  era. 

Pepo. 

L.  H.  B. 

GBAFTAGE  comprises  the  process  and  operation  of 
inserting  a  part  of  one  plant  into  another,  with  the  in- 
tention that  the  part  shall  grow  on  the  foster  root,  to- 
gether with  all  the  questions  which  arise  in  relation  to 
the  practice.  It  is  a  comprehensive  or  generic  term, 
whereas  grafting  is  a  specific  term  designating  merely 
the  operation.  The  term  Graftaga  (analogue  of  the 
French  g7'effage)  was  proposed  by  the  present  writer  in 
1887. 

Grafting  is  one  of  the  oldest  of  the  arts  of  plant-craft. 
It  is  probable  that  the  real  art  of  grafting  has  held  more 
or  less  as  a  professional  or  class  secret  in  the  ancient 
world,  for  the  writers  seem  to  have  only  the  vaguest  no- 
tion of  its  possibilities  and  limitations.  Vergil  writes 
(Preston's  translation) : 

But  thou  shalt  lend 
Grafts  of  rude  arbute  unto  the  walnut  tree, 
Shalt  bid  the  unfruitful  plane  sound  apples  bear, 
Chestnuts  the  beef^h.  the  ash  blow  white  with  the  pear. 
And.  under  the  elm,  the  sow  on  aeorus  fare. 

It  seems  to  have  been  a  popular  misconception  that 
any  kind  of  plant  will  grow  on  any  other.  Pliny  asserts 
that  the  art  of  grafting  was  taught  to  man  by  nature. 
Birds  swallow  seeds,  and  these  seeds,  falling  in  "some 
cleft  in  the  bark  of  a  tree,"  germinate  and  make  plants. 
"Hence  it  is  that  we  see  the  cherry  growing  upon  the 
willow,  the  plane  upon  the  laurel,  the  laurel  upon  the 
cherry,  and  fruits  of  various  tints  and  hues  all  spring- 
ing from  the  same  tree  at  once."  This,  of  course,  is  not 
grafting  at  all,  but  the  implanting  of  seeds  in  earth- 
filled  chinks  and  cracks,  in  which  the  plants  find  a  con- 
genial foothold  and  soil.  But  the  ancients  have  left  us 
abundant  testimony  that  genuine  grafting  was  employed 
with  success.  Pliny  describes  a  cleft-graft.  He  gives 
several  precautions:  the  stock  must  be  "that  of  a  tree 
suitable  for  the  purpose,"  and  the  graft  must  be  "taken 
from  one  that  is  proper  for  grafting  ;  the  incision  or 
cleft  must  not  be  made  in  a  knot;  the  graft  must  be 
from  a  tree  "that  is  a  good  bearer,  and  from  a  young 
shoot;"  the  graft  must  not  be  sharpened  or  pointed 
"while  the  wind  is  blowing;"  "a  graft  should  not  be 
used  that  is  too  full  of  sap,  no,  by  Hercules!  no  more 
than  one  that  is  dry  and  parched;"  "it  is  a  point  most 
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religiously    observed,    to    insert    the    graft    during   the 
moon's  increase." 

The  accompanying  cut  (Fig.  930)  reproduced  exact 
size  from  Robert  Sharrocls's  "History  of  the  Propaga- 
tion and  Improvement  of  Vegetables,"  1672,  shows  va- 
rious Isinds  of  grafting  in  vogue  over  two  centuries  ago. 
Following  is  the  literal  explanation  of  the  plate  : 


930.  Sharrock's  illustration  of  the  modes  of  Grafting.    1672. 

The  Exemplification  of  the  Operations  by  the  Figure. 

a.  Denotes  the  ordinary  cutting  of  the  bark  for  inoculation. 
b  b.  The  sides  of  the  bark  lifted  up  for  the  putting  in  of  the 
shield. 

c.  The  shield  taken  off  with  the  bud.  which  lies  under  the 

stalk  of  the  leaf  cut  off. 
I  n.  The  shield  put  into  the  stock  to  be  bound  up. 

d.  The  bark  cut  out  in  an  oblong  square,  according  to  an- 

other usual  way  of  inoculation. 
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g.  The  shield  cut  out  for  the  fitting  the  disbarked  square, 
m.  The  same  shield  put  into  the  stock. 
f.  A  variation  of  the  forementioned  way,  by  cutting  off  the 

upper  part  of  the  oblique  square,  and  binding  the 

lower  part  down  upon  the  shield. 
0.  The  shield  so  put  in  to  be  bound  up. 
e.  Another  variation  by  slitting  the  bark,  that  the  bud  and 

leaf  may  stand  forth  at  e,  and  the  bark  slit  be  bound 

down  upon  the  shield. 
h.  A  cross  cut  for  inoculation. 
i.  The  same  cross  cut  lifted  up,  in  this  figure  somewhat 

too  big. 
k.  The  shield  cut  off  to  be  put  therein. 
p.  The  shield  put  in. 
gorq.  The  cut  of  cyon  or  stock  for  whip-grafting. 

r  7.  The  cut  of  cyon  and  stock  for  shoulder-grafting. 
s.  The  cut  of  the  cyons  and  slit  of  the  stock  for  grafting 

in  the  cleft. 
X.  The  stock  set  for  ablactation  or  approach. 
u.  The  cyon  of  the  branch  for  the  s.ime  operation. 
1  2.  The  branch  that  is  to  be  taken  off  by  circnmposition. 

3.  The  branch  that  bears  up  the  mold  to  the  disbarked 
place. 

4.  The  branch  of  a  carn.ation  to  be  laid. 

5.  The  joynt  where  the  slit  begins. 

6.  The  ne.xt  joynt  where  the  slit  is  propped  open,  with  a 
piece  of  a  carnation  leaf  put  in. 

Herein  are  seen  the  germs  of  all  the  grafting  practices 
of  the  present  day,  together  with  some  practices  of 
layering.  Sharrock  treated  the  whole  subject  of  graft- 
ing under  the  head  ,of  "Insitions,"  and  here  he  mi- 
nutely describes  the  cleft-graft,  and  speaks  of  it  as 
"the  common  way  of  grafting."  The  practice  which  we 
now  know  as  rnarching  or  grafting  by  approach,  he  sig- 
nificantly calls  "Ablactation  "  (that  is,  suckling  or  wean- 
i)ig).  Now  that  so  much  is  said  about  the  proper  and 
careful  selection  of  cions,  it  is  interesting  to  read  Shar- 
rock's advice  on  this  subject  :  "Good  bearing  trees  are 
made  from  Cyons  of  the  like  fruitfulness.  *  *  Cyons 
are  best  chosen  from  the  fairest,  strongest  shuits,  not 
from  under  shoots  or  suckers,  which  will  be  long  ere 
they  bear  fruit,  which  is  contrary  to  the  intention  of 
U'rafting."  But  we  have  .seen  that  Pliny  gave  similar 
advice  before  the  Christian  era,  — which  is  only  another 
illuHtration  of  the  fact  that  most  of  our  current  notions 
liave  their  roots  deep  in  the  past. 

The  chief  office  of  grafting  is  to  perpetuate  a  variety. 
It  is  employed  in  those  cases  in  which  plants  do  not  bear 
sreds.  or  in  which  the  seeds  do  not  come  true  or 
;ire  ilifflcult  to  germinate,  or  when  the  plants  do 
not  pr<>p;i(;atf  well  by  cuttings  or  layers.    It  is  i.f 

aUoi-mployed  to  increase  the  ease  and  speed  of         ^^  / 
multiplying  plants.    A  third  office  is  to  produce 
some  radical  change  in  the  nature  of  the  cion, 
as  rendering  it  more  dwarf,  more   fruitful,  or 
otherwise  changing  its  habit.    A  fourth  general 
oflice  of  grafting  is  to  adapt  plants  to  adverse 
soils  or  climates.    An  example  is  the  very 
general  use  of  the  peach  root  in  the  south- 
ern states  upon  which  to  work  the  plum, 
as  the  peach  thrives  better  than  the  plum 
in  sandy  soils.    The  practice  in  Russia  of 
working  the  apple  on  roots  of  the  Siberian 
crab  is  an  example  of  an  effort  to  make  a 
plant  better  able  to  withstand  a  very  se- 
vere climate. 

In  common  practice,  the   effect  of  the 
stock  on  the  cion  is  rather  more  a  mechan 
ical  or  physical  one  than  physiological  or 
chemical.    The  influences  are  very  largely 
those  which  are  associated  with  greater  or 
less  growth.    As  a  rule,  each  part  of  the 
combined    plant—  the    stock    and    cion— 
maintains  its  individuality.   There  are  cer- 
tain   cases,   however,    in  which    the   cion 
seems    to    partake    of   the   nature   of   the 
stock  ;   and  others  in  which  the  stock  par- 
takes of  the  nature  of  the  cion.    There  are 
recorded  instances  of  a  distinct  change  in  the        j\| 
flavor  of  fruit  when  the  cion  is  put  upon  stock        l\ '/ 
which  hears   fruit  of  very  different  character.       0  i^ 
There  are  some  varieties  of  .apples  and  pears       f  ! 
which,  when  worked  upon  a  seedling  root,  will      » 
tend  to  change  the  habit  of  growth  of  that  root. 
Examples  are  Northern  Spy  and  Whitney  ap-    931.  sticlc 
pies,  which,  when  grafted  on  a  root  of  unknown     of  buds, 
parentage,  tend  to  make  that  root  grow  very       (XH-) 
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deep  in  the  soil.  All  these  instances  seem  to  be  special 
cases,  or  exceptions  to  the  general  rule  that  each  part 
maintains  its  individuality.  Reasons  for  this  change  of 
nature  in  these  cases  have  not  been  determined,  and  in 
most  cases  such  results  are  not  to  be  predicted.  The 
most  marked  effect  of  stock  on  the  cion  is  a  dwarfing  in- 
fluence. Dwarfing  may  be  expected  whenever  the  stock 
is  of  a  smaller  stature  than  the  cion.  The  most  familiar 
example  is  the  dwarf  pear,  made  by  working  the  pear  on 
quince  stock.  Supplying  a  plant  with  a  slow-growing 
root  is  only  the  beginning  of  the  making  of  a  dwarf. 
The  plant  must  be  kept  dwarf  by  subsequent  pruning 
and  other  care.  It  is  significant  that  there  is  compara- 
tively little  demand  for  large-growing  forms  of  woody 
plants,  whereas  there  is  a  great  demand  for  dwarf 
forms. 

Extended  experiments  on  plants  which  are  not  com- 
monly grafted  have  thrown  considerable  light  on  the 
possilDle  mutual  influences  of  cion  and  stock.  The  re- 
searches of  Daniel  (whose  latest  contribution  comprises 
nearly  all  of  vol.  8  of  Ann.  Sci.  Nat.  Ser.  8,  Botany, 
1898)  show  that  the  stock  may  have  a  specific  infiuence 
on  the  cion,  and  that  the  resulting  characters  may  be 
hereditary  in  seedlings.  These  experiments,  as  also 
those  of  Vochting,  have  thrown  much  light  on  the  physi- 
ology of  grafting  and  the  variation  induced  by  it,  but 
they  will  not  modify  the  practices  of  horticulturists  nor 
greatly  change  our  ideas  respecting  the  results  to  be 
obtained  from  accustomed  operations.    Experience  has 
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932.  Shield-bud- 
ins  (X  %). 


933.  The  bud 
set  in  the  ma- 
trix (X  H). 


long  since  determined  what  genera!  and  practical   re- 
sults are  to  be  expected  from  grafting. 

The  limits  within  which  grafting  can  succeed  are  to 
be  determined  only  by  experiment.  These  limits  are 
often  within  the  species,  and  usually  within  the  genus, 
but  there  are  instances  in  which  plants  of  distinct 
genera  intergraft  with  success,  as  in  some  of  the 
cacti.  But  generic  and  graftage  limits  are  not  compar- 
able: genera  are  only  arbitrary  divisions  proposed  for 
purposes  of  classification,  and  intergrafting,  like  inter- 
crossing, has  no  necessary  relation  to  these  conceptions. 
In  general,  the  closer  the  affinity  of  cion  and  stock,  the 
better  the  union.  When  stock  of  the  same  species  can- 
not be  secured,  it  is  allowable  to  choose  another  species. 
Thus  it  has  been  impossible  to  secure  Japanese  plum 
stocks  upon  which  to  grow  the  varieties  of  Japanese 
plums,  and  peach,  Marianna,  myrobalan  and  domestica 
plum  stocks  have  been  used.  In  some  cases  another 
species  grows  more  readily  from  seed,  is  cheaper,  is  less 
liable  to  fungous  injury  in  the  nursery,  or  has  some 
other  practical  advantage.  Thus,  most  domestica  plums 
(Primus  (lomesfiea)  in  the  North  are  worked  on  the 
myrobalan  ( P.  remsifera);  most  sweet  and  sour  cherries 


935.   Buddine  knife  (X  %). 

Prutiux  Avium  and  P.  Cerasus)  are  worked  on  the 
Mahaleb  (P.  Mahaleb);  many  kinds  of  roses  are  worked 
on  raanetti  and  Rosa  multi flora  stocks. 

From  time  to  time  there  arises  an  agitation  against 


grafting,  particularly  in  the  Old  World.  Cases  of  poor 
unions  and  the  difliculties  of  sprouting  from  the  root  or 
stock  are  cited  as  proofs  that  graftage  is  injurious  and 
devitalizing.  But  these 
are  instances  of  poor 
graftage.  They  show 
what  should  not  be  done. 
Properly  done,  on  plants 
of  proper  affinity,  graft- 
age  is  not  devitalizing. 
It  is  essential  to  modern 
horticulture.  There  are 
disadvantages, to  be  sure, 
but  the  advantages  over- 
balance. There  are  dis- 
advantages in  wearing 
boots.  There  is  no  use  in 
arguing  against  things 
which  are  indispensable. 
The  ways  or  fashions 
of  grafting  are  legion. 
There  are  as  many  ways 
as  there  are  ways  of 
whittling.  The  operator 
may  fashion  the  union 
of  the  stock  and  the  cion 
to    suit  himself,  if  only 

he    apply     cambium    to       Cleft-Eraftine.  graft  waxed 

cambium,   make  a  close 

joint,  and  properly  protect  the  work.  Thus,  Thouin  in 
his  "Monographie  des  Greffes,"  1821,  describes  119  kinds 
of  grafting.  All  kinds  of  grafting  may  be  classified  into 
three  groups  : 

1.  Bud-grafting  or  budding.    In  the  old  days  called 

inoculation, 

2.  Cion-grafting,  or  what  is  now  thought  of  as  graft- 

ing proper. 

3.  Grafi;ing  by  approach,  sometimes  called  inarching. 

A  word  may  be  needed  about  the  terminology  of  graft- 
age.  As  already  explained,  grafting  is  merely  the  ope- 
ration of  inserting  a  part  of  one  plant  into  another;  but 
it  is  ordinarily  restricted  to  grafting  by  means  of  short 
twigs  or  cions,  and  budding  is  used  to  designate  the 
insertion  of  single  buds  which  are  severed  from  the 
branch  on  which  they  grew.  Stock  is  the  plant  or  part 
on  which  the  grafting  is  done.  Cion  is  the  part  inserted 
into  the  stock,  although  it  is  usually  restricted  to 
cuttings  of  twigs,  and  does  not  include  detached 
buds.  In  many  writings  the  word  is  spelled  scion, 
but  the  other  is  shorter  and  etymologically  more  cor- 
rect. When  the  writer  found  it  necessary  to  use  the 
word  in  print,  he  chose  the  shorter  form,  although 
it  is  not  commended  by  the  dictionaries.  It  has  been 
said  that  cion  is  an  anatomical  term.  It  may  be;  but 
it  was  originally  a  horticultural  term.  The  early  hor- 
ticultural writings  used  cio«  and  cyan.  Scion  is  later, 
and  has  nothing  to  commend  it  except  usage  ;  but 
the  usage  is  not  uniform.  The  word  graft  is  some- 
times used  in  the  sense  of  cion,  but  it  would  better 
be  used  for  the  completed  thing,  — the  new  plant  or 
part  made  by  the  joining  of  cion  and  stock. 

Budding.— The  operation  of   budding  consists  of 
inserting  a  single  detached  bud  underneath  the  bark 
of  the  stock.    It  is  employed  only  in  stocks  of  small 
diameter,  and  preferably  in  those  not  more  than  one    938. 
year  old.    The  operation  may  be  performed  whenever  Cleft 
the  bark  will  peel  and  whenever  mature  buds  may  be  2.™* 
obtained.  The  bark  will  peel  in  early  spring  and  again  "°"' 
in  late  summer  or  early  fall,  and  the  operation  of  bud- 
ding in  the  open  ground  is  therefore  performed  at  those 
times.  In  the  spring  the  buds  are  secured  from  twigs  of 
the  previous  season's  growth.    At  the  second   budding 
season,  in  late  summer  or  early  fall,  the  buds 
— w      are  secured  from  growing  twigs  of  the  season. 
^      At  that  time  of  the  year  the  buds  will  be  suffi- 

^      ciently  developed  to  be  easily  recognized  and 

handled.  Budding  is  much  employed  in  nurser- 
ies. Peaches,  cherries,  plums,  and  most  stone 
fruits,  are  habitually  budded  rather  than  cion- 
gratted.  In  the  East  apples  and  pears  are  usually  budded 
in  the  nursery;  but  in  the  West  apples  at  least  are  usu- 
ally root-grafted.  It  is  practicable  to  insert  buds  in  the 
tops  of  young  trees,  rather  than  cions,  for  the  purpose  of 
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changing  the  tree  into  a  different  variety.  Sometimes 
the  buds  are  inserted  in  limbs  which  are  two  and  three 
years  old;  but  it  is  usually  preferable,  if  the  tree  is  of 
some  age,  to  cut  back  the  tree  somewhat  heavily  the 
previous  season  or  the  previous  spring,  in  order  to  get 
a  growth  of  suckers  into  which  the  buds  may  be  set. 
Third-rate  stocks  are  sometimes  set  in  nursery  rows 
and  budded  the  following  July  in  western  nurseries. 

The  cutting  from  which  the  buds  are  taken  is  known 
to  budders  as  a  stick  (Fig.  931).  In  early  spring  bud- 
ding, this  stick  is  the  last  year's  growth  of  the  variety 
which  it  is  desired  to  propagate.  Later  in  the  season 
the  stick  is  the  twig  which  is  grown  during  that  season. 
Not  all  the  buds  on  the  stick  are  strong  enough  or  good 
enough  for  budding.  The  budder  wilf  usually  discard 
the  weak  ones  at  the  top  and  at  the  bottom,  unless  he  is 
very  much  pressed  for  buds,  as  may  be  the  case  with 
new  or  rare  varieties.  If  the  stick  is  taken  late  in  the 
season  the  leaves  will  be  on;  but  these  are  quickly  cut 
off  to  prevent  too  much  evaporation  from  the  cutting. 
About  one -fourth  of  an  inch  of  the  leaf -stalk  is  left  to 
serve  as  a  handle  to  the  bud. 

The  ordinary  operation  of  budding  is  that  which  is 
shown  in  the  illustrations.  It  is  known  as  shield-bud- 
ding, from  the  shape  of  the  removed  bud.  With  a  tbin- 
bladed,  sharp  knife,  the  operator  slices  off  the  bud  by 
placing  his  thumb  beneath  the  bud  and  making  a  deft 
and  quick  stroke  of  the  blade.  Just  under  the  bud  he 
cuts  a  little  into  the  wood.  Some  budders  afterward  re- 
move this  bit  of  wood ;  but  this  is  not  essential.  If  this 
wood  is  somewhat  hard  and  dry,  or  if  it  carries  some 
pith  with  it,  it  may  serve  to  dry  out  the  bud  or  to  pre- 
vent intimate  contact  with  the  cambium  of  Ihe  stock.  In 
ordinary  operations  this  truncheon  of  wood  is  not  re- 
moved." Most  budders  cut  all  the  buds  on  a  stick  before 
they  insert  any  of  them;  but  they  are  allowed  to  hang  to 
thestick  by  their  upper  or  lower  ends,  being  snipped  off 
by  the  knife  as  fast  as  they  are  needed  (Fig.  931). 

The  stock  is  first  prepared  by  removing  all  the  leaves 
and  twigs  from  the  area  which  is  to  be  budded.  In  the 
case  of  nursery  stock,  it  is  customary  for  a  boy  to  strip 
the  lower  leaves  of  the  stock  a  day  or  so  in  advance  of 
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the  budding.  If  the  stripping  is  done  three  or  four  days 
or  a  week  before  the  budding,  it  will  sometimes  cause 
the  bark  to  set  and,  therefore,  interfere  with  the  opera- 
tion .  N  ursery  trees  are  usually  budded  as  near  the  ground 
as  the  operator  can  work  — not  more  than  2  or  3  inches 
above  the  surface.    In  most  cases,  the  budder  prefers  to 
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set  the  bud  on  the  north  side  of  the  stock  in  order  that 

it  may  be  shaded  from  the  hot  sun. 
A  T-shaped  incision,  just  through  the  bark,  is  made 

on  the  stock  (Fig.  932).    The  crosswise  incision  is  usu- 
ally made  first.    As  the  operator  takes  his 

knife    from    the    last    incision  which    he 

makes,  he  gives  it  a  deft  turn  to  right  and 

left  and  loosens  the  flaps  of  the  bark,  so 

that  the  bud  can  easily  be  inserted.    The 

bud    is    now    taken    from    the    stick    and 

shoved   into   the   matrix    underneath   the 

bark  until  it  is  entirely  within   the  cleft 

(Fig.  933).  A  boy  follows  and  ties  the  bud, 

making  4  or  5  deft  turns  and  holding  the 

strjiiid  bv  covering  the   lower  end  under- 

iiiatli  "]»■  .if  tlie  turns  (Pig.  934).    No  wax 

or  otln  f  i-u\  .ring  is  used.  Any  soft  strand 

may  br  usrd  for  this  purpose.    It  was  the 

old   custom   to  use  basswood  bark,  which 

was   taken  in  the  spring  from  the  inner 

layers  of  the  bark  of  the  basswood  tree. 

This  material  was  then  macerated  in  water 

and  afterwards  pounded  to  make  it  soft. 

Yam  is  also  used.    At  the    present   time 

raffia  is  universally  employed.    This  is  the 

stripping  of  an  oriental  palm,  and  it  can 

be  bought  in  the  market  at  about  20  cents 

per  pound,   and  at  that  price   is  cheaper 

than  home-made  materials;  it  is  also  bet- 
ter. It  is  customary  to  lay  it  on  the  ground 

or  in  a  damp  place  over  night  in  order  to 

soften  it  and  to  allow  the  operator  to  fiat-  ij^u, 

ten  out  the  strands.    This  raffia  is  cut  in  Bark-eraitinE. 

the  length  to  suit  before  the  tying  is  begun, 

and  the  bunch  of  strands  is  then  held  underneath  the 

belt  or  carried  in  a  box.  For  budding,  the  operator  pre- 
fers   a    small,    thiii-liladed    knife,    with    a    rounded  or 

tbumb-sliapi-d  oitfiiig  .surface  (Fig.  935). 

"When  building  is  performed    late  in   the  season,  the 

bud  does  not  throw  out  a  shoot  until  the  following 
spring.  It  merely  gi-ows  fast  or  "sticks"  to  the  stock. 
Two  or  three  weeks  after  the  setting  of  the  bud,  the 
bandage  is  cut  so  that  it  will  not  restrict  the  swelling  of 
the  stock.  If  the  stock  grows  very  rapidly,  it  may  be 
necessary  to  cut  the  bandage  before  that  time.  Nothing 
more  is  done  with  the  tree  until  the  following  spring,  at 
which  time  the  whole  tree  is  cut  off  about  one  inch  above 
the  bud.  This  one  bud  now  throws  out  shoots  and  makes 
a  very  heavy  growth,  being  impelled  by  the  strong  root. 
During  this  first  season  of  growth  a  peach  tree  will  at- 
tain the  height  of  four  to  six  feet,  and  be  ready  for  mar- 
ket in  the  fall.  If  the  bud  is  set  early  in  the  spring 
it  will  throw  out  a  shoot  the  same  season;  but  ordinarily 
it  would  not  make  the  growth  in  one  season  that  the  bud 
lilies  in  the  other  case.  .Spring  budding  in  the  open  air 
is  rarely  employed  in  nursery  practice.  It  is  sometimes 
used  in  the  top-budding  of  established  plants.  In  all 
budding  practices,  it  is  important  to  keep  down  the 
suckers  from  the  stock. 

In  the  South  a  peach  tree  may  be  large  enough  in 
.Tune,  if  the  seeds  are  planted  in  February  or  March,  to 

..  be  budded.     The  bud  will  grow  the  same  year,  and  by 

^fall  will  make  a  salable  tree.  This  operation  of  budding 
in  early  summer  on  stocks  which  grow  that  year  is 
known  as  June-budding.  As  a  rule,  June-budded  trees 
are  smaller  than  fall-budded  trees;  but  they  can  be  ob- 
tained one  year  sooner. 

There  are  many  other  kinds  of  budding.  Some  of 
these  will  be  found  in  American  writings.  None  of 
these  other  styles  of  budding,  however,  is  of  commer- 
cial importance  in  this  country. 

Grafting  proper  is  the  operation  of  inserting  a  twig 
or  a  woody  cion  into  a  stock.  The  kinds  of  grafting  are 
very  many.  Few  are  described  here.  They  may  be  clas- 
sified in  respect  to  the  place  or  position  of  the  cion  on 
the  stock:  root-grafting,  or  the  insertion  of  the  cion  in 
the  root  of  the  stock;  crown-grafting,  or  the  insertion 
of  the  cion  at  the  crown  ( surface  of  the  ground) ;  stem- 
grafting,  or  the  insertion  of  the  cion  in  any  part  of  the 
main  stem  or  trunk;  top-grafting,  or  the  insertion  of 
the  cion  in  the  top  or  branches  of  the  plant.  Grafting 
may  again  be  classified  in  respect  to  the  maturity  of  the 
cion:    dormant  wood  grafting;  and  softwood  or  herba- 
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ceous  grafting,  in  which  the  cion  is  taken  from  green  or 
growing  wood. 

It  is  customary  to  classify  grafting  in  respect  to  the 
way  in  which  the  union  is  made.  There  are  three 
general  types  in  common  use  in  this  country: 
fh'ft-grat'tiiig,  whip-grafting,  veneer- grafting. 

Ch  ft -'J  rafting  consists  in  splitting  the  stock 
and  iuserting  a  wedge-shape  cion  into  the  cleft. 
It  is  employed  only  in  rather  large  stocks,  prefer- 
ably in  those  which  are  an  inch  or  more 
in  diameter.  The  stock  is  cut  off.  and  it 
is  split  with  a  knife  made  for  the  pur- 
pose. The  cleft  is  then  held  open  by 
a  wedge  and  the  cions  are  inserted  in 
the  side  of  the  cleft  in  such  position 
that  the  cambiums  of  the  stock  and 
cion  are  in  contact  (Fig.  9^6).  The  whole  surface 
is  then  securely  waxed  in  order  to  prevent  evapo- 
ration and  to  protect  the  wounds  from  the  sun 
(Fig.  937).  Cleft- grafting  is  performed  in  early 
spring.  The  cions  are  taken  some  time  previously 
from  the  last  year's  shoots.  They  are  .stored  in  the 
cellar  or  other  cool  place  in  order  that  they  may 
be  perfectly  dormant.  It  is  customary  to  cut  them 
of  three  buds'  length  ;  but  if  the  shoot  is  very 
long-jointed  and  if  the  variety  is  new  or  rare,  and 
the  wood  therefore  scarce,  they  may  be  made  of 
one  or  two  buds.  The  wedge-shaped  part  should 
>e  somewhat  thicker  on  the  outside  in  order  that 
it  may  be  clasped  tightly  in  the  cleft  (Fig.  938). 
It  is  customary  to  have  one  bud  near  the  top  of 
the  wedge.  Although  this  bud  is  covered  with 
wax,  it  is  the  most  likely  to  grow,  since  it  is  nearest 
the  source  of  food  supply  and  is  less  injured  by  ex- 
ternal conditions.  Itpushes through 
the  wax.  It  is  customary  to  insert 
two  cions  in  all  stocks,  even  though 
only  one  branch  is  desired.  By  in- 
serting two  cions,  the  chances  of 
>iuccess  are  doubled, and  the  wounds 
heal  better  if  a  twig  grows  on  each 
side.  After  a  year  or  two,  one  of 
the  cions  may  be  cut  off  if  desired, 
^hip-  There  are  many  kinds  of  grafting- 
eraft.  wax,  but  the  one  which  is  most 
serviceable  for  applying  with  the 
hands  in  the  open  air  is  made  by  melting 
together  one  pound  (by  weight)  of  ren- 
dered tallow,    two  parts  of    beeswax  and 
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four  parts  of  resin.  The  melted  liquid  is  poured  into  a 
pail  or  tub  of  water,  when  it  immediately  hardens.  It  is 
then  pulled  until  it  is  light-colored  and  develops  a  grain. 


It  is  then  put  away  for  future  use,  and  will  keep  indefi- 
nitely. When  used,  the  warmth  of  the  hands  will  cause 
it  to  soften.  The  hands  should  be  greased  to  prevent  it 
from  sticking. 

Cleft-grafting  is  the  method  usually  employed  in  the 
top-grafting  of  fruit  trees,  as  apples,  pears,  plums  and 
cherries.  Old  peach  trees  are  rarely  changed  over  to  a 
new  variety.  If  they  are,  budding  is  employed,  as  al- 
ready suggested;  the  limbs  are  headed  back  so  that  new 
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wood  is  secured  in  which  ihe  buds  may  be  set.  It  is  im- 
portant, in  all  top-working  of  fruit  trees,  to  keep  down 
the  suckers  which  spring  up  around  the  cion,  and  which 
sometimes  completely  choke  it..  In  changing  over  tht- 
top  of  a  fruit  tree,  all  the  leading  branches  should  be 
grafted  (Fig.  939).  It  is  well  to  stand  at  some  distance 
from  the  tree  and  make  a  mental  picture  of  how  the 
tree  will  look  when  the  new  top  is  secured:  the  grafts 
should  be  set  in  approximately  a  radius  from  the  center 
of  the  tree.  It  is  rare  that  the  stock  should  be  larger 
than  two  inches  in  diameter  where  the  cions  are  set.  On 
some  of  the  main  branches  it  will  be  necessary  to  graft 
side  branches  lower  down  in  order  to  fill  the  top  and  to 
afford  footholds  to  pickers  and  pruners.  It  will  require 
from  three  to  four  years  to  change  over  the  tree  to  a 
new  variety.  Each  year  a  little  more  of  the  original  top 
is  removed,  and  the  cions  take  more  and  more  of  the 
space. 

Bark-grafting  (Fig.  940)  is  a  most  excellent  method 
of  grafting  fairly  large  limbs,  since  it  does  not  injure 
the  stui-k  s(i  niiu-h  as  the  cleft-graft.  The  cions  are  cut 
thin  and  in^t-rtid  between  the  bark  and  wood.  The  bark 
is  securely  bound  to  hold  it  tight,  and  the  entire  surface 
is  waxed,  as  in  cleft-grafting.  This  method  is  called 
crown-grafting  by  the  French  and  English. 

Whip -grafting  is  employed  in  the  nursery  and  on  very 
small  stocks.  It  is  not  used  in  top-grafting  except  now 
and  then  on  small  limbs.  The  pictures  sufficiently  illus- 
trate how  the  work  is  done. 
The  cion  and  stock  should 
be  of  approximately  equal 
size.  Each  is  cut  off  in  a 
slanting  direction,  and  a 
split  or  tongue  is  made  near 
the  middle.  The  same  shape 
is  given  to  cion  and  .stock 
(Figs.  941,  942).  The  object 
of  the  tongue  is  to  hold  the 
parts  together  securely  ;  it 
also  presents  more  contact. 
The  cion  is  then  bound  to 
the  stock,  preferably  by 
means  of  waxed  cord.  If  the 
graft  is  above  ground,  the 
wounds  should  be  thorough- 
ly waxed  over  the  string.  If 
the  graft  is  below  ground, 
the  tie  will  be  all  that  is 
necessary:  the  moist  earth 
packed  around  the  wound 
will  prevent  evaporation  and 
protect  it. 

The  chief  use  of.  the  whip- 
graft  is  in  root- grafting, 
which  is  employed  chiefly 
on  apples  and  mostly  at  the 

West.  In  the  East,  other  things  being  equal,  budded  ap- 
ple trees  are  preferable  to  root-grafted  trees.  In  the 
West,  however,  it  is  necessary  to  have  apple  trees  on 
roots  of  known  hardiness.  The  seedling  stocks  are  not 
of  known  hardiness,  even  though  the  seeds  have  come 
from  the  hardiest  varieties.  It  is  therefore  customary 
to  use  cions  6  to  12  in.  long,  grafted  onto  pieces  of  roots 
2J4-4  in.  long  (Fig.  942).  The  graft  is  set  so  deep  that 
only  the  top  bud  of  the  cion  projects  above  the  surface. 
The  piece  of  root  acts  as  a  nurse,  and  roots  may  start  from 
the  cion  itself  ( Fig.  943) .  When  the  tree  is  transferred  to 
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the  orchard,  the  original  root  may  be  cut  off  iu  case  it  is 
not  very  vigorous  ;  although  this  is  not  done  if  the 
union  seems  to  be  good  and  the  foster  roots  are  strong. 
This  root-grafting  is  done  in  winter  (Dec.  and  Jan. 
preferred) ;  the  grafts  are  stored  in  clean  sawdust,  sand 
or  moss  in  a  cool  cellar,  and  are  set  iu  nursery  rows  in 
the  open  early  in  the  spring,  after  the  manner  of  grape 
cuttings. 

The  waxed  string,  with  which  the  whip-grafts  are 
tied,  may  be  made  by  dropping  a  ball  of  yarn  into  the 
melted  grafting  wax  which  is  spoken  of  above.  In  five 
minutes  the  wax  will  have  penetrated  the  ball,  but  the 
strand  can  readily  be  unwound.  The  best  material  for 
this  purpose  is  No.  18  knitting  cotton.  This  is  strong 
enough  to  hold  the  work  together,  and  yet  weak  enough 
so  that  it  may  be  broken  in  the  hands  without  cutting 
the  fingers.  It  will  ordinarily  decay  during  the  year,  and 
thereby  not  interfere  with  the  growth  of  the  tree.  If  the 
grafting  is  done  in  a  room  at  a  living  temperature,  the 
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waxed  string  should  be  soft  enough  to  stick  to  the  stock 
without  being  tied.  Four  or  five  turns  are  made  around 
the  union.  Waxed  Manila  paper,  cut  in  narrow  strips. 
is  also  much  used;  also  single  strand  cotton  "chain"  or 
warp-thread,  either  waxed  or  not  waxed. 

Any  sharp  knife  with  a  handle  large  enough  to  be 
grasped  readily  is  useful  for  whip-grafting.  The  blade 
should  be  thin,  and  the  steel  of  best  quality.  The 
handle  should  also  be  strong.  Fig.  944  shows  a  common 
form  of  grafting  knife.  Good  shoe-knives  may  be  used. 
Veneer-grafthtg.  — This  style  of  grafting,  which  is 
considerably  used  under  glass  with  fancy  and  orna- 
mental plants,  consists  in  simply  champering  the  sur- 
faces of  cion  and  stock  and  applying  the  one  to  the 
other  (Fig.  945).  The  cion  is  bound  to  the  stock  by 
rafQa  or  other  material.  If  the  graft  is  in  the  open  the 
wounds  are  thoroughly  waxed  ;  but  in  the  house  they 
may  be  covered  merely  with  moss.  This  style  of  union 
is  used  with  herbaceous  plants,  as  well  as  on  hard 
wood.  Sometimes  the  stock  is  severed  at  the  point  of 
union,  as  in  Fig.  945  ;  but  in  other  cases  it  is  not  sev- 
ered nor  headed  back  until  the  cion  has  taken  hold 
(Fig.  946).  In  the  latter  case,  the  stock  is  not  injured 
in  case  the  graft  does  not  grow. 

Herbaceous  grafting.  —  Pelargoniums,  chrysanthe- 
mums  and  other   soft-wooded   greenhouse  plants   are 
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sometimes  grafted  for  the  novelty  of  having  more  than 
one  variety  growing  on  the  same  root.  Probably  most 
herbaceous  plants  can  be  grafted  readily,  with  the  excep- 
tion of  the  eudogens, 
which  do  not  lend  them- 
selves to  the  operation, 
although  there  are  in- 
stances in  which  graft- 
ing has  been  made  suc- 
cessful on  them.  In 
order  to  succeed  with  an 
herbaceous  cion,  it  is 
necessary  that  the  room 
be  rather  close  and  moist 
in  order  that  evaporation 
may  not  be  very  rapid. 
One  should  endeavor  to 
secure  the  general  con- 
ditions which  obtain  in  a 
good  propagating  house. 
The  temperature  should 
be  kept  rather  below  the 
normal  for  that  species 
until  union  has  taken 
place.  It  is  usually  best 
to  cover  the  union  with 
moss  or  some  other  ma- 
terial in  order  to  protect 
the  wound  and  to  check 
evaporation.  Best  re- 
sults are  secured  when 
the  cion  is  firm  in  tex- 
ture, as  also  in  the  case 
of  herbaceous  cuttings.  The  kind  of  graft  is  of 
less  importance,  although  it  is  customary  to  use  the 
veneer-graft  cions,  since  there  is  less  injury  to  the  stock 
and  the  outer  surfaces  are  easily  applied  to  each  other. 
The  cion  ordinarily  consists  of  one  or  two  joints,  and  if 
the  leaves  are  large,  they  are  cut  in  two,  as  in  the  mak- 
ing of  softwood  cuttings. 

Inarching. ~\n  those  cases  in  which  union  takes 
place  with  much  difficulty,  it  is  possible  to  effect  the 
conjunction  by  allowing  the  cion  to  grow  fast  to  the 
stock  before  the  cion  is  severed  from  its  own  roots. 
The  plant  which  it  is  desired  to  have  grow  on  the 
stock  is  bent  over  to  the  stock,  the  surfaces  of  the  two 
are  exposed  so  that  the  cambiums  may  be  pressed  close 
together,  and  the  two  are  then  bound  until  union  takes 
place.  In  some  cases  a  tongue  is  made  in 
both  the  cion  and  the  stock,  much  as  in 
whip-grafting,  so  that  the  surface  of  contact 
is  greater  and  the  parts  are  held  together 
more  securely.  When  the  cion  has  be- 
come thoroughly  established  on  the  stock, 
the  cion  is  severed  from  its  own  root  and 
the  top  of  the  stock  is  cutoff.  This  inarch- 
ing or  grafting  by  approach  is  also  used  in 
the  greenhouse  when  it  is  desired  to  trans- 
fer the  whole  top  or  the  whole  branch  of  one 
plant  to  another.  The  illustration  (Fig.  947) 
shows  such  a  case.  Inarching  is  seldom 
employed  in  this  country  in  a  commercial 
way. 

Inarching  is  sometimes  employed  to  unite 
two  branches  into  one  for  the  purpose  of 
making  a  specimen  fruit  grow  larger.  If, 
for  example,  a  twig  of  an  apple  tree  is  in- 
arched into  a  limb  just  back  of  a  fruit,  the 
extra  food  supply  may  cause  that  fruit  to 
grow  larger,  and  a  finer  specimen  may  be 
obtained.  This  use  of  the  graft  is  employed 
only  for  the  purpose  of  securing  extra  fine 
specimens  for  exhibition  or  other  purposes. 

Bridge-grafting.  — y^onnds  or  girdles  may 
be  bridged  by  cions,  as  in  Fig.  948.  Trim 
the  edges  of  the  girdle  to  the  fresh,  firm 
tissue,  insert  cions  which  are  whittled  wedge- 
shape  at  each  end.  draw  bandages  around 
the  trunk  so  as  to  hold  the  free  edges  of  the 
bark  and  the  ends  of  the  cions,  and  pour 
melted  wax  over  the  work.  This  operation 
is  performed  in  spring,  with  dormant  cions.  94g_  Bridge- 
Prevent  the  buds  from  throwing  out  shoots.       grafting. 
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If  the  cions  are  placed  close  together,  they  will  soon 
unite  along  their  sides  and  make  a  continuous  covering 
of  the  wound. 

Literature.  — For  further  discussion  of  the  whole  sub- 
ject of  grafting,  the  reader  is  referred  to  current  works 
on  fruit-growing  ;  also  to  the  two  American  special 
books  on  the  subject— Puller's  "Propagation  of  Plants" 
and  Bailey's  "Niirsery-Book."  In  English  work,  "Bal- 
tet's  "Budding  and  Grafting"  is  standard.  It  is  an  Eng- 
lish version  of  "L'Art  de  Greffer."  l.  h.  B. 
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GBAMUANGIS  (Greek,  ((ramma  ;  perhaps  referring 
to  the  markings  of  the  lis.).  Orchiddcem,  tribe  rrindetr. 
Species  about  4,  of  Madagascar  and  Java.  Pseudobulbs 
.short  and  thick,  with  foliage-leaves  only  at  their  sum- 
mit, hence  not  enclosed  in  the  leaf-sheaths:  fl. -clusters 
from  the  base,  many-fld.,  pendulous:  Us.  not  spurred; 
middle  sepal  strongly  concave,  lateral  sepals  somewhat 
sac-shaped  at  base,  free,  spreading  ;  petals  ascending, 
somewhat  different  in  form  and  color;  lip  3-lobed,  with 
erect  lateral  lobes  and  recurved  middle  lobe  ;  column 
slender,  winged.  Nearest  Cymbidium,  differing  chiefly 
in  having  the  foliage-leaves  only  at  the  end  of  the 
pseudobulb,  and  the  rostellum crescent-shaped  (in  Cym- 
bidium it  is  triangular).  Prom  Grammatophyllura  (which 
see),  Grammangis  differs  in  the  attachment  of  its  pol- 
len masses  and  in  the  position  of  its  foliage-leaves. 
Best  cultivated  in  baskets  hung  near  the  glass,  where 
the  light  is  most  intense.  The  plants  can  also  be  grown 
successfully  in  pots  placed  near  the  glass,  or  fastened 
to  blocks,  but  in  the  latter  case  they  must  be  given  more 
water. 

£Uisii,  Reichb.  f .  (  Grammatophyllum  Elli  s  i  i, 
Lindl.).  Pseudobulbs  7-11  in.  long,  each  bearing  5-6 
Ivs. :  Ivs.  lH-2  ft.  long:  sepals  yellow,  elegantly  marked 
with  dark  transverse  lines;  petals  and  lip  pale  pink,  the 
latter  with  a  strong  mid-nerve.  Summer.  Madagascar. 
B.M.  5179. 

a.  HiUtoni.  B.  & H.  (Cymbidium  Hiittoni,  Honk.  {.).  Pseudo- 
bulbs of  a  single  internode.  3-5  in.  long,  elongated,  obovoid, 
green:  Ivs.  in  pairs,  6-8 in.  long,  2-2%  in.  wide,  dark  green,  coria- 
ceous :  raceme  about  10-fld.,  drooping :  sep.ils  obovate,  re- 
curved, light  brown  outside,  streaked  transversely  inside  with 
chocolate  color:  lip  greenish,  with  chocolate  stripes.  June. 
Javn.    B.M.  567G.  T.  H.  KEARNEY,  Jr. 

GBAMMANTHES  ( Greek,  letter-floiver;  the  petals  of 
the  full-colored  varieties  with  a  darker  mark  like  a  letter 
V,  whence  also  the  name  of  the  synonymous  genus  I'aii- 
<nithes).  Crassnldceiv.  This  genus  includes  a  small, 
half-hardy,  annual,  succulent  plant,  with  thick,  fleshy 
Ivs.  and  yellow  fls.,  which  grows  about  6  in.  high  and 
is  used  for  edgings,  baskets  and  pots.  All  the  9  spe- 
cific names  are  now  referred  to  one,  G.  gentlanoldes.  Be- 
side the  type,  4  botanical  varieties  were  recognized  in 
Plora  Capensis  2:331  (1801-2).  Calyx  bell-shaped,  semi- 
5-fld. ;  corolla  tube  as  long  as  the  calyx;  limb  5-6-lobed: 
carpels  5-6,  many-ovuled.  with  awl-shaped  styles:  scales 
minute,  and  evanescent:  follicles  many-seeded. 

gentlanoldes,  DC.  Glabrous,  somewhat  glaucous: 
branches  forking:  stems  rigid,  filiform:  Ivs.  opposite, 
distant  :  fls.  orange,  yellow,  or  creamy  white,  and 
marked  as  above  described.  Cape.  B.M.  4607  and  6401. 
P.S.  5:518.  The  type  (var.  v6ra,  Haw.)  has  Ivs.  ovate- 
oblong  :  limb  of  corolla  ovate-oblong,  a  third  longer 
than  the  stamens.  Var.  chloraeflora,  Haw.,  has  Ivs.  ob- 
long or  linear:  fls.  a  little  larger;  limb  of  corolla  ovate- 
lanceolate,  twice  as  long  as  the  stamens.  w.  M. 

GBAMMATOPHtLLUM  (Greek,  gramma,  a  line  or 
streak,  and  phyltoti,  leaf  ;  probably  referring  to  the 
parallel  leaf-veins).  Orchidctcece,  tribe  Vdndew.  A 
small  genus  of  perhaps  8  or  9  epiphytic  species,  of  which 
about  half  are  well-defined,  inhabiting  the  islands 
from  Madagascar  to  the  Philippines  and  New  Guinea. 
The  genus  includes  some  of  the  largest  and  showiest  of 
cultivated  orchids.  Roots  numerous:  stems  or  pseudo- 
bulbs many-leaved  :  Ivs.  long,  ribbon-shaped,  thick, 
evergreen  :  racemes  long-stalked,  loosely  many-fld.. 
springing  from  near  the  base  of  the  pseudobulb:   fls. 


large,  not  oViviously  spurred;  sepals  and  petals  nearly 
equal,  spreading;  lip  comparatively  small,  with  margin 
entirely  free,  3-lobed,  with  erect  lateral  lobes;  column 
slender.  Allied  genera  are  Grammangis  and  Cymbidium, 
from  both  of  which  Grammatophyllum  differs  in  having 
the  pollen  masses  each  borne  upon  an  appendage  of  the 
stalk,  while  in  the  two  related  genera  they  are  attached 
to  a  common  stalk  without  special  appendages. 

The  few  species  in  cultivation  are  such  infrequent 
bloomers  that  the  flowering  of  a  fine  example  is  some- 
thing of  an  event.  They  are  propagated  from  pieces  of 
the  pseudobulbs.  The  plants  are  best  grown  in  good- 
sized  and  well-drained  pots  filled  with  peat,  and  need 
considerable  water  while  actively  growing.  They  should 
be  allowed  to  rest  occasionally.  Season  of  bloom  and 
further  cultural  details  with  each  species. 

T.  H.  Kearney,  .Jr. 

Cultivate  Grammatophyllums  in  shallow  perforated 
pans  three-fourths  filled  with  broken  potsherds.  The 
solid  part  of  the  potting  material  should  be  of  fern 
fiber  packed  very  tight  and  thin.  Place  near  the  strong- 
est sunlight,  under  lightly  shaded  glass.  Keep  a  tem- 
perature of  70°  to  95''  in  the  growing  season.  Give 
plenty  of  water  while  growing.  They  need  a  long  sea- 
son of  rest,  without  water,  in  a  shaded  house,  in  a  tem- 
perature of  50°  to  55°.  Wm.  Mathews. 

A.  Pseiidohxtlhs  very  long,  comparatively  slender. 
Bpecidsum,  Blume  {G.  Sanderidnum,  Hort. ).    Letter 

Pl.\nt.  Pseudobulbs  (i-lO  ft.  long,  slender,  flexuous: 
Ivs.  2-ranked,  1-2  ft.  long:  flower  clusters  open,  some- 
times 6  ft.  long  from  the  base  of  the  stalk:  fls.  numer- 
ous, 6  in.  in  diam.,  clear  yellow,  spotted  with  deep  red- 
purple.  Winter.  Malayan  region,  notably  Java.  G.C. 
111.7:297;  14:15;  22:14.'"),  147;  13:1.  B.M.  5157. -This 
magnificent  plant,  one  of  the  very  largest  of  its  family, 
has  been  well-named  the  "Queen  of  Orchids."  A  huge 
individual  growing  on  a  tree  in  the  open  at  the  Bo- 
tanical Garden  of  Buitenzorg,  Java,  has  the  following  di- 
mensions: diameterof  whole  plant, 18  ft. ;  collar  about  the 
trunk  of  the  tree  formed  by  the  closely  interwoven  roots 
7H  ft.  in  diameter,  2%  ft.  thick,  and  over  3  ft.  high: 
flower-clusters  (appearing  at  the  same  time)  50-60,  each 
2  ft.  or  more  in  length  and  bearing  70-100  flowers.  And 
it  must  be  remembered  that  this  huge  plant  is  an  epi- 
phyte !  Temperature,  especially  soil  temperature,  should 
be  carefully  regulated  in  growing  this  plant.  Owing  to 
the  brighter  light,  it  does  better  in  American  than  in 
European  hothouses. 

AA.  Psendobuns  comparatively  short  and  thicl;,   leafy 
only  at  summit. 

B.  Fls.  greenish  or  yellowish,  spotted  with  brown. 
Fenzli&num,  Reichb.  f.  (G.  Measttresidnum,  Hort.). 

Lvs.  4-6:  fl.  clusters  sometimes  15  at  one  time,  each 
over  5  ft.  long  and  containing  over  60  fls. :  sepals  and 
petals  narrow,  cream  color  to  greenish  yellow,  tippeS 
and  spotted  with  brown  and  purple;  lip  streaked  with 
purple.  Apr.  Island  of  Amboina.  Philippine  Islands(?). 
J.H.  III.  29:123.  G.M.  34:334. -The  fls.  are  smaller  and 
the  spots  fewer  and  smaller  than  in  Rumphianum. 

Bumphi^num,  Miq.  (C.  GuiUlmi  II,  KrSnzlin). 
Pseudobulbs  6-8  in.  long,  ovoid  or  fusiform:  lvs.  1-2  ft. 
long:  raceme  nodding  or  hanging,  3-4  ft.  long  from  the 
base  of  the  stalk:  fls.  often  30-35,  Sin.  in  diameter, 
green  outside,  green  blotched  with  brown-purple  within ; 
sepals  and  petals  similar;  lip  purple-veined,  downy. 
Molucca  Islands,  Borneo,  New  Guinea,  and  ( ?)  the  Phil- 
ippines.   B.M.  7507.  — A  large,  showy  species. 

BB.  Fls.  brown,  streaked  ivith  green. 

multifldrum,  Lindl.  Lvs.  3— t:  fl.  clusters  nearly  2  ft. 
long.  Summer.  Philippine  Islands.  P.M.  6:217.  — This 
very  desirable  species  has  not  yet  found  its  way  into 
American  trade.  It  is  easily  grown,  either  in  a  pot  filled 
with  a  well-drained"  compost  of  heath  soil  and  potsherds," 
or  merely  fastened  to  copper  wire  and  hung  from  the 
roof. 

G.  Ellisii,  Lindl. =Grammangis  EUisii. — G.  indetcrminale, 
Hort. =?—<?.  levictum,  Hort.=?  T.  H.  Kearney,  Jr. 

6BANADILLA.     Consult  Passiflora. 
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GRAPE.  The  Grape  is  probably  the  oldest  of  domes- 
ticated fruits.  It  is  probable  that  wine  was  made  from 
it  before  the  species  was  brought  into  cultivation.  It 
seems  to  have  been  cultivated  at  the  dawn  of  history. 
Its    product    was   certainly   no   rarity   in   Noah's   time. 


949.  The  Labrusca 

The  Grape  of  history  is  the  Old  World  Vitis  vinifera, 
the  "wine-bearing  Vitis,"  probably  native  to  Asia.  The 
paramount  use  of  the  Grape  always  has  been  the  pro- 
ductiiin  of  wine.  A  subsidiary  value  is  the  production 
of  rai-;ins;  and  another  is  the  production  of  fruit  for 
the  dessert  and  for  culinary  uses.  Great  efforts  were 
made  to  introduce  the  cultivation  of  the  European  Grape 
into  the  American  colonies,  but  the  efforts  resulted 
in  failure.  It  was  not  until  the  latter  part  of  the  pres- 
ent century  that  the  chief  causes  of  this  failure  be- 
came known  :  the  depredations  of  the  phylloxera  and 
mildew,  — and  even  then  the  causes  were  discovered 
largely  bi-cause  these  enemies  had  made  incursions  into 
the  vineyards  of  Europe.  In  the  meantime,  one  or  two 
of  the  native  species  of  Vitis  had  been  ameliorated,  and 
American  viticulture  had  become  estaldished  on  a 
unique  and  indigenous  basis,  and  the  fruits  are  grown 
to  eat  rather  than  to  drink.  80  fully  did  the  early 
American  ventures  follow  European  customs  that  the 

Grapes  were  usu       

ally  planted  on  f^M 
terraced  slopes, as  "'' 
they  are  on  the 
Rhine  and  about 
the  continental 
lakes.  Even  to 
this  day  the  ter- 
race ridges  can 
be  traced  in  seme 
of  the  slopes 
about  Cincini-ati, 
where  Longwcrth 
and  others  culti- 
vated the  Grape 
fifty  years  and 
more  ago.  Those 
early    experi-  950.  The  Labrusca  type  of  Grap. 


ments  finally   failed  because  of  the  incursions  of   the 
black  rot. 

Of  all  countries,  North  America  is  richest  in  species 
of  Vitis  (see  the  article  I'itis).  These  species  range 
from  ocean  to  ocean  and  from  the  British  possessions 
to  the  tropics.  The  species  which  has  been  most 
improved  is  yitis  Labrusca  of  the  Atlantic  slope, 
although  it  seems  to  possess  less  native  merit 
than  some  of  the  southwestern  species-types.  Of 
this  species  are  the  Concord  and  Catawba  types 
(Figs.  949-951).  To  some  extent  it  has  been  hy- 
l)ridized  with  Vitis  vinifera  (as  in  Agawam,  Lind- 
ley,  Barry,  and  others  of  E.  S.  Rogers'  varieties), 
aud  with  native  species.  Already  a  number  of 
the  popular  varieties  represent  such  wide  depar- 
tures that  they  cannot  be  referred  positively  to 
any  species.  Of  these,  Delaware  and  Isabella 
are  examples.  The  second  most  important  species, 
in  point  of  amelioration,  is  Vitis  <x&tivalis,  from 
which  several  of  the  best  wine  Grapes  have 
sprung  (Fig.  952).  The  Post-oak  Grape  [Viiis 
Linsecomi,  or  V,  (estivalis,  var.  Linsecomi)  of 
the  Southwest,  is  one  of  the  most  promising  spe- 
cies, aud  already  has  given  excellent  results  in 
hybridization.  See  Figs.  953,  954.  V.  rotundi- 
foliu  of  the  South  has  given  the  Scuppernong 
and  a  few  less  kuown  forms.  Beyond  these  spe- 
cies, there  are  none  which  have  given  varieties 
of  great  commercial  importance,  although  consid- 
erable has  been  done  in  improving  them.  Some 
uf  the  best  of  the  wild  species  are  practically 
untouched  ;  there  is  only  a  comparatively  small 
area  of  our  great  country  which  has  yet  de- 
veloped large  interests  in  Grape-growing  :  the 
Grape-types  of  a  century  hence,  therefore,  may 
be  expected  to  be  very  unlike  the  present  day 
varieties.  For  an  extended  sketch  of  American 
Grape  history,  see  "Evolution  of  Our  Native 
Fruits."  The  American  Grape  literature  is  volu- 
minous. Fifty  authors  have  written  on  the  sub- 
ject. Yet  there  is  very  little  of  this  writing  which 
catches  the  actual  spirit  of  American  Grape- 
growing  ;  this  fact,  together  with  the  intrinsic 
intricacy  and  diversity  of  the  subject  itself, 
,1  makes  it  seem  wise  to  devote  considerable  space 

to  the  Grape  in  this  Cyclopedia. 
While  the  native  Grape  was  being  ameliorated  in  the 
East,  the  Old  World  Vitis  vinifera  was  becoming  es- 
tablished on  the  Pacific  slope.  In  fact,  I'itis  vinifera 
has  there  run  wild.  The  phylloxera  and  mildew  are  not 
native  there,  and  the  climate  better  suits  the  species. 
The  Pacific  coast  viticulture,  therefore,  is  of  the  Old 
World  kind.  Wine  is  the  leading  revenue  of  the  Grape. 
We  now  know  that  the  phylloxera  or  root-louse  can  be 
evaded  when  the  vinifera  Grape  is  grafted  on  native  or 
resistant  stocks,  and  the  mildew  can  be  combated  by 
fungicides.  Of  late  years,  therefore,  new  efforts  have 
been  made  to  grow  the  wine  Grape  in  the  eastern  states, 
and  in  the  southern  latitudes  some  of  these  experiments 
promised  well  for  a  time.  However,  so  gi'eat  attention  is 
required  in  order  to  produce  a  satisfactory  product  as  to 
discourage  the  growing  of  vinifera  varieties  in  the  open 
in  the  East.  Vinifera  types  will  always  be  special 
Grapes  in  the  East,  adapted  only  to  particular  conditions, 
for  it  is  not  to  be  expected  that  they  can  compete  with 
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the  more  easily  grown  ami  cosmopolitan  native  varieties. 
Under  glass,  however, the  vinifera  varieties  thrive ;  below 
a  special  discussion  is  given  to  this  branch  of  the  subject. 
The  greatest  development  of  the  native  Grape  indus- 
try has  taken  place  in  New  York  and  Ohio,  bordering 
lakes  and  large  streams.  These  areas  are  the  lower 
Hudson  river  valley  ;  the  region  of  the  central-western 
New  York  lakes  ;  the  Lake  Erie  region  of  New  York, 
Pennsylvania  and  Ohio.  There  are  also  important 
Grape  interests  in  Ontario,  Michigan,  and  other  northern 
parts.  There  is  considerable  interest  in  Grape  culture 
in  the  cooler  parts  of  Georgia  and  Alabama,  and  there 
are  enlarging  areas  in  the  country  extending  from  the 
Ozark  region  southward.  Nearly  all  the  country,  ex- 
cepting the  northernmost  parts,  raises  Grapes,  but  in 
most  cases  the  growing  of  them  cannot  be  said  to  be 
extensive  enough  to  be  called  an  industry.  Although 
the  Grape  sections  of  the  North  hug  the  water  areas 
and  the  land,  therefore,  is  often  steep,  all  Grape  growers 
prefer  nearly  level  laud.  The  Old  World  plantations 
are  largely  on  very  steep  lands  ;  such  lands,  by  virtue 
of  their  warmth  and  drainage,  are  thought  to  give  an 
extra  quality  of  wine.  These  ideas  were  brought  to  this 
country,  and  many  of  our  early  vineyards  were  planted 
on  terraced  slopes.  But  we  grow  Grapes  for  a  different 
purpose  from  the  Europeans,  and  land  is  cheap  and 
labor  is  dear.  Old  World  methods  cannot  be  followed 
in  the  American  commercial  plantations. 

The  ideal  bunch  of  Grapes  is  one  which  is  of  medium 
size  for  the  variety,  compact,  uniformly  developed  and 
ripened  throughout,  containing  no  small  or  diseased 
berries,  and  with  the  bloom  intact.  A  very  dense  or 
crowded  cluster  is  not  the  most  desirable,  for  all  the 
berries  cannot  develop  fully,  and  the  cluster  is  not  easily 
handled  when  the  fruit  is  eaten.  Fig.  955  shows  a  clus- 
ter of  good  shape  and  compactness  ;  Fig.  95G  is  too 
broad  and  irregular  ;  Figs.  957  and  958  are  rather  too 
dense  and  compact. 

The  American  Grape  is  essentially  a  dessert  fruit.  It 
is  eaten  from  the  hand.  There  are  several  manufactured 
products,  but,  with  the  ex- 
ception of  wine,  they  are 
yet  of  minor  importance. 
Americans  are  not  a  wine- 
drinking  people,  and  wine 
is  a  secondary  output  of 
tlie  Grape  in  the  eastern 
states,  although  there  are 
many  large  wine-cellars  in 
New  York  and  Ohio,  and 
the  product  is  of  excellent 
quality.  Unfermented 
grape  juice  is  a  product 
which  deservedly  is  grow^- 
ing  in  popularity.  The 
lack  of  secondary  domestic 
uses  of  the  Grape  is  one 
reason  for  the  very  serious 
gluts  in  the  markets. 
However,  one  j'ear  with 
another,  the  profit  on  a 
good  vineyard  may  be  ex- 
pected to  exceed  that  on 
the  staple  farm  crops. 

The  American  book  liter- 
ature of  the  Grape  is  near- 
ly as  large  as  that  of  all 
the  tree  fruits  combined. 
Probably  100  books,  counting  the  various  editions,  have 
been  published  in  North  America  since  Adlura's  volume 
in  1823  (see  "Evolution  of  Our  Native  Fruits,"  pp.  117- 
12(i).  The  earlier  books  were  founded  largely  on  Euro- 
pean practices.  The  leading  current  works  are:  'Bush- 
berg  Descriptive  Catalogue  and  Grape  Growers'  Man- 
iial;"  Mitzky's  "Our  Native  Grape;"  Fuller's  "Grape 
Culturist;"  Husmann's  "American  Grape  Growing  and 
Wine  Making."  For  the  Pacific  slope,  Husmann's 
"Grape  Culture  and  Wine  Making  in  California."  Wick- 
son's  "California  Fruits,"  and  Eisen's  "Raisin  Industry" 
are  current  guides.  Detailed  discussions  of  pruning 
and  methods  of  training  are  contained  in  "The  Prun- 
ing-Book."  A  standard  European  monograph  is  Foex's 
"Cours  Complet  de  Viticulture." 
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951.  Champion,  one  of  the 
early  -  season  Labruscas. 
but  of  poor  Quality  (X  ^4). 


Pruning  and  Training.  — A  Grape  vine  is  pruned  in 
order  to  reduce  the  amount  of  wood  (that  is,  to  thin  or 
to  limit  the  amount  of  fruit),  and  to  Iteep  the  plant 
within  manageable  shape  and  bounds.  A  viue  is  trained 


952.    Horticultural  product  of  Vitis  cesti 
seedling  of  Herbemont  l> 
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in  order  to  keep  it  off  the  ground,  out  of  the  way  of  the 
worknaen,  and  to  so  arrange  the  fruit  that  it  will  be  "well 
exposed  to  light  and  air.  In  order  to  tmderstand  the 
pruning  of  Grapes,  the  operator  must  fully  grasp  this 
principle:  Fruit  is  borne  on  wood  of  the  present  sea- 
son, wliicli  arises  from  wood  of  the  previous  season.  To 
illustrate  :  A  growing  shoot,  or  cane  of  1899,  makes 
buds.  In  1900  a  shoot  arises  from  each  bud ;  and  near 
the  base  of  this  shoot  the  Grapes  are  borne  (1  to  4  clus- 
ters on  each).  This  is  shown  in  Fig.  959.  The  1899 
shoot  is  shown  at  the  top.  The  1900  shoot  bears  4  clus- 
ters of  Grapes.  While  every  bud  on  the  1899  shoot  may 
produce  shoots  or  canes  in  1900,  only  the  strongest  of 
these  new  shoots  will  bear  fruit.  The  skilled  Grape 
grower  can  tell  by  the  looks  of  his  cane  (as  he  prunes 
it,  in  winter)  which  buds  will  give  rise  to  the  Grape- 
producing  wood  the  following  se.ason.  The  larger  and 
stronger  buds  usually  give  best  results;  but  if  the  cane 
itself  is  very  big  and  stout,  or  if  it  is  very  weak  and 
slender,  he  does  not  expect  good  results  from  any  of  its 
buds.  A  hard,  well-ripened  cane  the  diameter  of  a  man's 
little  finger  is  the  ideal  size. 

The  second  principle  to  be  mastered  is  this:  A  vine 
should  bear  oniy  a  limited  number  of  elusters,  —  s3.j 
from  30  to  80.  A  shoot  hears  clusters  near  its  base;  be- 
yond these  clusters  the  shoot  grows  into  a  long,  leafy 
cane.  An  average  of  two  clusters  may  be  reckoned  to  a 
shoot.  If  the  vine  is  strong  enough  to  bear  60  clusters, 
30  good  buds  must  be  left  at  the  annual  pnming.  How 
much  a  vine  should  be  allowed  to  bear  will  depend  on 
the  variety,  distance  apart  of  the  vines,  strength  of  the 
soil,  age  of  the  vine,  system  of  pruning,  and  the  ideals 
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of  the  grower.  The  Concord  is  one  of  the  strongest  and 
most  productive  of  Grapes.  Twelve  to  15  lbs.  is  a  fair 
crop  for  a  mature  vine;  20  lbs.  is  a  heavy  crop;  2.5  lbs. 
is  a  very  heavy  crop.  An  average  cluster  of  Concord 
will  weigh  H-^a  lb.  The  vine  may  be  expected  to  carry 
from  30  to  GO  chisters ;  and  the  annual  pruning  will  leave 
from   15   to  30   buds. 

Since  the  bearing  wood  springs  from  new  canes,  it 
follows  that  the  fruit  of  the  Grape  is  each  year  borne 
farther  from  the  main  trunk  of  the  vine.  Observe  that 
the  fruit  of  wild  vines  is  borne  beyond  reach  when  they 
climb  over  thickets  and  trees.  It  is  a 
prime  object  of  the  Grape-grower  to 
obviate  this  dithculty.  The  third  prin- 
ciple in  the  pruning  of  Grape  vines  is 
this  IJie  hearing  uood  should  be  kept 
neat  the  original  trunk  or  head  of  the 
vine.  When  one 
cane  is  sending 
out  fruit-bearing 
shoots,  another 
shoot  is  taken  out 
from  near  the 
TiKiin  trunk  or 
head  to  furnish 
fruit-bearing 
shoot'^      for      the 


any  time.  These  are  usually  weak  and  are  removed, 
but  now  and  then  a  strong  one  arises.  Spur  pruning  is 
now  rarely  used  except  in  Grapes  grown  on  arbors  or 
under  glass,  in  which  cases  it  is  necessary  to  have  a 
long,  permanent  trunk.  On  arbors  it  is  best  to  carry 
one  arm  or  tnink  from  each  root  to  the  top  of  the  frame- 
work. Each  year  the  lateral  canes  are  cut  back  to  spurs 
of  two  or  three  buds.  The  pruning  of  glasshouse  Grapes 
is  discussed  under  Grapes  under  Glass. 

The  current  systems  of  pruning  renew  to  a  head  — or 
to  the  main  trunk  — each  year.  The  trunk  of  the  vine  is 
carried  up  to  the  desired  height— to  one  of  the  wires  of 
the  trellis  — and  one  or  more  canes  are  taken  out  from 
its  top  each  year.  The  object  is  to  keep  the  bearing 
wood  near  the  main  trunk  and  to  obviate  the  use  of 
spurs.  This  type  of  pruning  is  illustrated  in  Fig.  961. 
This  engraving  shows  the  head  of  a  vine  seven  years 
old,  and  on  which  two  canes  are  allowed  to  remain  after 
each  annual  pruning.  The  part  extending  from  b  to  f 
and  d  is  the  base  of  the  bearing  cane  of  1892.  In  the 
winter  of  1892-3,  this  cane  is  cut  off  at  d,  and  the  new 
cane,  e,  is  left  to  make  the  bearing  wood  of  1893. 
Another  cane  sprung  from  f,  but  it  was  too  weak  to 
leave  for  fruiting.  It  was,  therefore,  cut  away.  The  old 
stub,  fc,  f,  d,  will  be  cut  away  a  year  hence,  in  the  win- 
ter of  1893-4  In  the  meantime,  a  renewal  cane  will  have 
grown  from  the  stub  c,  which  is  left  for  that  purpose. 


953.   Hybrid  of  Vitis  Linsecomi  and 
Grape  derivative— Husmann  ^X  5 


next  year;  and  the  other  or  older  cane  is  entirely  cut 
away  after  the  fruit  is  off.  That  is,  the  wood  is  con- 
stantly renewed;  and  the  new  shoots  which  are  to  give 
bearing  wood  the  following  year  are  called  renewals. 
There  are  some  systems  of  Grape  training  which  renew 
back  to  the  root  every  year  or  two,  and  these  have  been 
called  renewal  systems  ;  but  every  system  of  Grape 
pruning  must  practice  renewal  in  one  way  or  another. 

An  old  system  of  renewal  was  by  means  of  spurs. 
Fig.  900  illustrates  this.  The  horizontal  part,  is  a  per- 
manent arm  or  branch.  We  will  suppose  that  it  grew  in 
1890.  In  1891  a  shoot  grew  upward.  It  bore  two  or 
three  clusters  of  fruit.  In  the  fall  it  was  cut  back  to  a, 
two  buds  being  left  to  supply  the  shoots  of  the  succeed- 
ing year.  This  short  branch  is  now  called  a  spur.  Only 
oue  shoot  was  wanted  for  the  next  year,  but  two  buds 
were  left  in  case  one  should  be  injured.  In  1892,  a 
branch  grew  from  one  of  these  buds:  it  bore  fruit:  in 
the  fall  it  was  cut  back  to  h.  In  1893  a  shoot  will  grow 
from  one  of  the  buds,  c.  Thus  the  spur  elongates  year 
by  year,  becoming  a  forking,  complicated,  stubby  branch. 
After  a  few  years  it  may  become  weak :  the  grower  sees 
this,  and  if  a  new  shoot  should  start  from  the  main  arm 
near  the  base  of  the  spur,  he  encourages  it  and  cuts  off 
all  of  the  old  spur:  thus  he  renews  back  again  to  the 
main  vine.  Shoots  from  adventitious  or  secondary  buds 
are  likely  to  spring  from  the  main  arm  or  the  spur  at 


and  the  old  cane,  b  d,  will  be  cut  off  just  beyond  it, 
between  r  and  f.  In  this  way,  the  bearing  wood  is 
kept  close  to  the  head  of  the  vine.  The  wound  a 
shows  where  an  old  stub  was  cut  away  this  winter,  1892- 
3,  while  b  shows  where  one  was  cut  off  the  previous  win- 
ter. A  scar  upon  the  back  of  the  head,  which  does  not 
show  in  the  illustration,  marks  the  spot  where  a  stub 
was  cut  away  two  years  ago,  in  the  winter  of  1890-1. 
This  method  of  pruning  can  be  kept  up  almost  indefi- 
nitely, and  if  care  is  exercised  in  keeping  the  stubs 
short,  the  head  will  not 'enlarge  out  of  proportion  to  the 
growth  of  the  stock  or  trunk. 

There  are  two  common  styles  of  training  in  use  in  the 
northern  states,  but  each  of  them  practices  essentially 
the  system  of  renewals  which  is  described  in  the  last 
paragraph.  One  style  of  training  carries  the  trunk  only 
to  the  lowest  wire  of  the  trellis.  The  canes  — usually  2 
in  number— are  tied  horizontally  on  the  bottom  wire,  and 
the  bearing  shoots  are  tied,  as  they  grow,  to  the  two 
wires  above  (Fig.  9G2).  This  is  anttpright  system.  The 
other  style  carries  the  trunk  to  the  top  wire.  The  canes 
are  tied  on  the  top  wire,  and  the  bearing  shoots  hang. 
This  is  the  drooping  or  Ktiiffin  system.  If  the  shoots 
run  out  on  the  top  wire  by  clinging  to  it  by  tendrils, 
they  are  torn  loose,  so  that  they  will  hang:  this  is  a  very 
necessary  practice.  There  is  controversy  as  to  the  com- 
parative merits  of  these   systems,  which   proves  that 
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955.  Qrein  Golden.  956.   Eaton. 

A  good   Grape  cluster. 

each  has  merit.  It  is  probable  that  the  upright  system 
is  better  for  the  slender  or  shorter  varieties,  as  Dela- 
ware, and  also  for  those  whose  shoots  stand  erect,  as 
Catawba.  The  Kniffin  has  distinct  merit  for  strong-grow- 
ing varieties,  as  Concord;  it  is  also  cheaper,  since  it 
requires  no  summer  tying.  Grape-training  is  a  very 
special  subject;  it  is  discussed  at  length,  with  many 
illustrations,  in  "The  Pruning-Book." 

One-  or  2-year-old  vines  are  planted  either  in  the  fall 
or  early  spring.  At  planting,  the  vine  is  cut  back  to  3  or 
4  buds  and  the  roots  are  well  shortened.  If  all  the  buds 
start,  the  strongest  one  or  two  may  be  allowed  to  grow. 
The  canes  arising  from  this  bud  should  be  staked  and 
allowed  to  grow  through  the  season;  or  in  large  planta- 
tions the  first-year  canes  may  be  allowed  to  lie  on  the 
ground.  The  second  year  this  cane  should  be  cut  back 
to  the  same  number  of  eyes  as  the  first  year.  After 
growth  begins  in  the  second  spring,  one  of  the  strongest 
shoots  should  be  allowed  to  remain.  This  cane  may  be 
grown  to  a  single  stake  through  the  second  summer.  At 
the  end  of  the  second  year  the  cane  may  be  cut  back  to 
the  bottom  wire  of  the  trellis,  if  upright  training  is  to 
be  employed.  The  cane  may  be  strong  enough  at  this 
time  to  be  made  the  permanent  trunk  of  the  Kniflin 
training,  but  in  most  cases  the  trunk  is  not  carried  to 
the  top  wire  tintil  the  third  year. 

The  main  pruning  is  performed  when  the  vine  is  dor- 
mant. The  ideal  time  is  January  and  February  in  the 
North,  although  the  work  is  often  begun  in  November 
if  the  area  is  large.  Pruning  in  spring  causes  the  vine 
to  bleed,  but  bleeding  is  not  injurious.  But  late  pruning 
interferes  with  tillage,  and  the  buds  are  likely  to  be  in- 
jured after  they  are  swollen.  Summer  pruning  is  now 
practiced  only  to  the  extent  of  pulling  out  suckers  and 
weak  shoots,  and  even  this  is  not  always  done.  Head- 
ing-in  the  vine  in  summer  is  likely  to  start  side  growths, 
which  are  useless  and  troublesome. 

Propagation.  — The  Grape   grows   readily  from  seeds- 


be  greater.    Seeds  produce  new  varieties,  and  they  are 
used  only  in  an  experimental  way. 

The  commercial  propagation  of  Grapes  is  done  by 
means  of  hardwood  cuttings.  These  cuttings  are  taken 
in  the  winter  from  the  trimmings  of  vineyards.  In  all 
ordinary  cases  they  are  made  of  two  or  three  buds' 
length,  preferably  three  (Fig.  963).  They  are  cut  as 
soon  as  the  canes  are  trimmed,  tied  in  small  bundles, 
and  these  bundles  are  then  buried  half  their  depth  in 
damp  sand  in  a  cool  cellar.  By  spring  the  cuttings  will 
be  more  or  less  callused.  The  cuttings  are  planted  in 
the  open  on  the  approach  of  warm  weather.  A  loose, 
loamy  soil  is  selected,  and  it  is  well  and  deeplj'  pre- 
pared. The  cuttings  are  inserted  until  only  the  upper 
bud  stands  at  the  surface  of  the  ground.  These  cut- 
tings are  placed  6  to  8  inches  apart  in  rows,  and  the 
rows  are  far  enough  apart  to  allow  of  horse  cultivation. 
These  cuttings  may  give  plants  large  enough  for  sale 
the  following  fall ;  but  it  is  usually  preferred  to  let  the 
plants  grow  two  years  before  they  are  put  upon  the 
market.  In  such  cases  it  is  customary,  in  many  of  the 
best  nurseries,  to  transplant  at  the  end  of  the  first  sea- 
son.  When  wood  is  scarce,  the  canes  are  sometimes  cut 


958.  Massasoit. 


957.  Moore  Early, 
which  may  be  kept  over  winter  and  germinated  in  the 
house  early  in  the  spring.  They  may  be  even  planted 
in  beds  in  the  open,  but  the  proportion  of  failures  will 


959.   Fruit-bearing  of  the  Grape. 

to  single  eyes.  In  this  case  about  an  inch  of  wood  is 
left  on  either  side  of  the  bud.  Single-eye  cuttings  are 
nearly  always  started  under  glass,  preferably  on  the 
greenhouse  bench.  If  they  are  started  in  February,  they 
will  be  large  enough  for  transplanting  in  a  well-prepared 
seed-bed  very  early  in  the  spring.  Green  wood  cuttings 
are  sometimes  used  in  the  summer  time  with  new  and 
rare  varieties,  but  they  are  not  in  general  favor.  In 
California,  rooted  vines  of  one  year  are  preferred ;  and 
in  soil  in  which  cuttings  root  readily,  they  are  some- 
times planted  directly  in  the  vineyard. 

The  Grape  is  easily  grafted.  Because  of  the  flexible 
nature  of  the  vine,  however,  it  is  customary  to  make  the 
graft  below  the  surface  of  the  ground.  An  ordinary 
cleft-graft  is  the  one  which  is  usually  employed.  The 
whole  vine  is  cut  off  4  or  5  inches  below  the  sur- 
face, and  the  graft  is  inserted  in  the  same  fashion  as  in 
apple  or  pear  trees.  The  surface  may  then  be  waxed  or 
covered  with  clay  or  other  material,  to  keep  the  water 
out  of  the  cleft,  although  if  the  earth  is  firmly  packed 
around  the  graft  and  no  water  stands,  the  union  may  be 
perfectly  satisfactory  without  any  cover  (Figs.  9(i4-5). 
Vines  of  any  age  may  be  grafted.    It  is  important  that 
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the  oions  be  perfectly  dormant.  These  cions  are  taken 
and  stored  in  the  same  way  as  cuttings.  The  grafting 
should  be  done  verv  early  in  the  spring,  before  the  sap 
starts.  Grafting  may  also  be  done 
late  in  the  spring,  after  all  dan- 
ger of  bleeding  is  over  ;  but,  in 
that  ease,  it  is  more  difficult  to 
keep  the  cions  dormant,  and  the 
growth  is  not  likely  to  be  so  great 
during  the  first  season.  Vine- 
yards which  are  composed  of  un- 
profitable varieties  may  be 
changed  to  new  varieties  very 
readily  by  this  means.  Vinifera 
varieties  can  also  be  grafted  on 
our  common  phylloxera-resistant 
stocks  by  the  same  method.  Al- 
most any  method  of  grafting  can 
be  employed  upon  the  Grape  vine 
if  the  work  is  done  beneath  the 
surface. 

^""'^  J)iseaxes.  —  1he  Grape  is  amen- 

able to  many  insect  and  fungous  attacks.  The  most 
serious  difficulty  is  the  phylloxera,  which,  however,  is 
practically  unknown  as  an  injurious  pest  on  the 
native  Grapes.  On  the  vinifera  varieties  it  is  ex- 
ceedingly serious,  and  it  is  working  great  dev- 
astation in  many  of  the  vineyards  of  the  Old 
World  and  of  the  Pacific  coast.  The  most  practi- 
cable means  of  dealing  with  this  pest  is  to  graft 
the  vinifera  vines  on  native  or  resistant  roots. 

The  mildew  and  black  rot  are  the  most  serious 
of  the  fungous  enemies.  The  mildew  (Pf»-ono- 
spora  viticola)  is  the  more  common  form  of  rot 
in  the  North.  In  the  South  the  black  rot  (  Lasta- 
dia  BidiveUii)  is  verv  serious.  Both  these  dis- 
eases cause  the  berries  to  decay.  They  also  at- 
tack the  leaves,  particularly  the  mildew,  caus- 
ing the  leaves  to  fall  and  preventing  the  Grapes 
from  maturing.  It  is  the  mildew  which  has 
worked  such  havoc  in  European  vineyards.  The 
mildew  is  most  serious  on  thin-leaved  and  smooth-  ou 

leaved  varieties,  as  the  Delaware.  It  causes  yel- 
lowish patches  to  appear  on  the  leaves,  with  frost-like 
colonies  on  the  under  sides.  It  causes  the  berries  to 
decay  with  a  gray  and  finally  a  brown  rot,  the  berries 
usually  remaining  small  and  firm  but  not  greatly 
wrinkled.  The  black  rot  causes  the  berries  to  become 
very  hard,  dry  and  shriveled,  and  the  epidermis  is  cov- 
ered with  minute  pimples  (Fig.  9G6).  The  treatment 
for  both  these  diseases  is  the  same -spraying  with  Bor- 
deaux mixture.  In  regions  in  which  the  diseases  have 
not  been  very  prevalent,  it  is  usually  sufficient  to  begin 
the  spraying'  after  the  fruit  has  begun  to  set,  and  to 
spray  two  or  three  times,  as  the  case  seems  to  require. 
When  the  diseases  have  been  very  prevalent,  however, 
it  is  better  to  begin  before  the  buds  swell  in  the  spring. 
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clusters  and  ou  the  young  growth,  where  it  makes 
sunken,  discolored  areas,  and  where  it  interferes  se- 
riously with  the  growth  of  the  parts.  It  is  not  so  easily 
controlled  as  the  mildew  and  the  black  rot.  Careful  at- 
tention to  pruning  awav  all  the  diseased  wood  and 
burning  it  -will  help  in  controlling  the  disease.  Before 
growth  starts,  spray  the  vines,  trellis  and  posts  with 
strong  sulfate  of  copper  solution.  After  the  leaves  open, 
use  the  Bordeaux  mixture. 

In  Grape  houses  the  powdery  mildew  (Cnctnula  spi- 
ralis) often  does  serious  damage.  It  also  occurs  in  the 
open  vineyard,  but  it  is  usually  not  serious  there.  It 
appears  as  a  very  thin,  dust-like  covering  on  the  leaves. 
It  sometimes  attacks  the  berries,  causing  them  to  re- 
main small  or  to  crack.  This  fungus  lives  on  the  sur- 
face, and  is  therefore  readily  controlled  in  Grape  houses 
by  dusting  with  flowers  of  sulfur  or  by  the  fumes  of 
evaporated  sulfur. 

For  further  discussions  on  Grape  diseases  and  ditti- 
culties,  the  reader  should  consult  the  bulletins  of  the 
experiment  stations,  publications  of  the  Department  of 
Agriculture  at  Washington,  books  on  economic  ento- 
mology, and  Lodeman's  "Spraying  of  Plants." 

Varieties. -Ot  the  native  Grapes,  fully  800  varieties 


962.  Upright  syste; 
At  the  winter  pmning,  all  the  top 


of  Grape  training. 

...,5 „,  ..ill  be  cut  away  except  two  cane 

these  two  will  be  laid  down  in  opposite  direction 
re  for  the  next  season's  fruiting. 


In  infested  vineyards,  the  foliage  and  diseased  berries 
should  be  raked  up  and  burned  in  the  fall. 

The  anthracnose  or  scab  {Sphareloma  ampeiintim)  is 
a  verv  serious  fungous  disease.  It  is  most  apparent  on 
the  fruit,  where  it  makes  a  hard,  scabby  patch.  Its 
most  serious  work,  however,  occurs  on  the  stems  of  the 


have  been  named  and  described.  Many  foreign  varie- 
ties have  been  introduced.  Yet.  in  any  region  the  num  - 
ber  of  useful  commercial  varieties  is  usually  less  than 
a  dozen.  Of  the  American  Grapes  (those  aside  from 
viniferas),  the  Concord  is  the  cosmopolitan  variety. 
Others  of  great  prominence  are  Worden,  Niagara,  Ca- 
tawba, Delaware.  For  the  South,  consult  Munson's 
article,  below.  For  the  Pacific  viniferas,  consult  Wick- 
son's  account,  below.  Following  are  notes  on  varieties 
by  Ralph  Bush,  of  the  old  firm  of  Bush  &  Sons,  Bush- 
berg,  Mo.  This  firm  was  established  shortly  after  the 
civil  war  bv  Isidor  and  Ralph  Bush,  father  and  son.  In 
the  early  seventies  the  firm  became  Bush  &  Son  & 
Meissner,  bv  the  entering  of  G.  E.  Meissner.  'The  re- 
cent death  of  the  elder  Bush  and  Meissner  has  left  the 
firm  in  the  hands  of  Ralph  Bush  &  Sons.  It  is  this 
firm  which  publishes  the  Grape  manual  already  men- 
tioned. In  that  work  and  in  Mitzky's  "Native  t'^ape,' 
great  numbers  of  varieties  are  described.  Mr.  Bush  s 
remarks  on  varieties  of  Grapes,  made  for  this  occasion, 
are  as  follows  : 

"The  planting  of  vineyards,  both  for  market  and  ama- 
tc-ur  purposes,  is  on  the  increase.  The  inclination  m 
planting  tends  more  towards  quality  than  to  quantity; 
that  is,  from  the  many  inquiries  and  orders,  the  mam 
question  seems  to  be  the  adaptation  of  the  variety  to 
the  soil  or  the  purpose.  In  former  years  the  planter, 
without  question,  would  order  so  many  Concord,  Hart- 
foril  Ives  Elvira,  etc.,  and  in  rare  cases,  one  or  two  of 
a  better  v'lri.-tv  Now  there  is  no  demand  whatever  for 
Hartforrl,  much  less  for  Ives  and  Elvira,  while  the 
planting  of  even  the  Concord  is  on  the  decrease.  The 
general  tendency  around  the  great  lakes  is  still  to  plant 
the  Catawba,  and  it  certainly  thrives  very  well.  In 
manv  parts  of  Ohio,  Indiana,  Kentucky  and  Tennessee 
the  Noah  and  Niagara  are  in  great  demand  ;  as  also  the 
Delaware  Norton  Virginia  and  Cynthiana  for  wine 
purposes.  In  the  section  south  of  the  Ohio  river,  as 
also  in  the  western  states,  such  kinds  as  Moore  Early, 
Moore  Diamond,  Brighton,  Worden,  Cottage,  Niagara, 
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and  many  of  the  Rogers  hylirids  are  now  planted.  In 
the  southern  states,  from  Texas  to  Georgia,  the  Niagara, 
Herbemont,  Cunningham,  as  also  Norton  Virginia  and 
Cynthiana,  are  most  frequently  wanted."         l^  jj.  B. 

Grapes  in  the  North. —  Seeking  a  proper  lo- 
cation for  Grapes  in  the  northern  states  east 
of  the  Rucky  muuntaius,  one  should  make  a 
distinction  between  Grapes  planted  for  oom- 
mercial  purposes  and  those  planted  for  do- 
mestic use.  If  for  the  former,  the  climatic 
conditions  must  be  so  perfect  that  a  crop  can 
he  depended  on  each  season  with  the  same  cer- 
tainty as  the  appearance  of  the  tax  collector 
or  the  annual  interest  on  the  mortgage.  If 
for  the  latter,  the  chances  may  be  such  as  to 
give  a  yield  of  Grapes  three  years  out  of  five, 
which  is  better  than  no  Grapes  at  all.  Any 
section  in  which  dent  corn  has  a  liberal  season 
in  which  to  mature  is  a  practicable  place  for 
a  household  vineyard,  provided  the  early 
ripening  varieties  are  selected.  For  this  pur- 
pose, for  black  or  deep  purple,  may  be  sug- 
gested Moore  Early  and  Worden.  During  the 
past  three  years  the  Campbell  is  often  favor- 
ably mentioned.  For  white  or  pale  green,  the 
Green  Mountain,  sometimes  called  the  Win- 
"■hell,  and  for  red  the  Brighton,  are  good 
varieties. 

The  best  location  for   a    commercial   vine- 
yard is  along  the  shores  of  our  lakes  or  large 
rivers.    The  advantage  of   such   locations   is 
due  almost  entirely  to   protection    from  late 
and  early  frosts.    During  the  early  develop- 
ment of  the  Grape  industry,  many  loose  ideas 
were  prevalent  that  certain  spots  within  the 
different  Grape  zones  had  some  special  magic 
of   sunshine,  or   temperature,  or  draught  of 
^^■^'         air,  or  alchemy  of  the  soil,  that    gave  auch 
3^b"d"°'t    superior  quality  of   fruit.     The  earlier  vine- 
tine  o"     yards  at  Hammondsport,  N.  Y.,  were  planted 
Grape.      upon  Steep    hillsides  — so  steep  that  terraces 
were  sometimes   formed,    which  made    culti- 
vation and  harvesting  expensive.     Such  locations  were 
probably    considered    superior    to    all    others    because 
some  one  had  seen  Grapes  grown  in  similar  locations 
along  the  Rhine.     It  was  also  said  that  the  west  l>ank 
of  the  lake  was  superior  because  the  Grapes  received 
the  morning  sun.     Henry  O.  Fairchild,  a  pioneer  and 
progressive    vineyardist,  in    time    proved  the   foolish- 
ness of   the  idea  by   planting   a   vineyard    on  thr  cist 
side  of  the  lake,  where  the  lay  of  the  land  in:nlr  i-ultiva- 
tion  more  easy  and  the  Grapes  received  the  afternoon 
sun.    In  later  years,  when  the  Grapes  from  either  shore 
reached    the   market,    no    consumer 
could  tell  whether  the  fruit  received 
the  morning  or  afternoon  sun.     The 
first  vineyards   planted  in  the   Lake 
Erie  belt  were  at  Brocton,Chautuaqua 
county.     The    industry  clung   about 
that  initial  location  many  years,  for 
it  was  a  popular  belief  that  there  was 
some  special  current  of  air  passing 
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965.   Cleft-graftinE  the  Grape. 

from  the  hills  to  the  lake  at  that  special  point  that  did  not 
pass  elsewhere.  Now  there  are  more  than  2.5,000  acres 
of  vineyard  planted  between  Silver  Creek  and  Harbor 
Creek,  "and  the  yield  of  that  area  for  the  season  of  1899 
■was  about  7,000  car  loads.    The  only  marked  difference 

43 


of  Grape  product  in  all  that  area  is  the  difference 
between  the  conscientious  and  the  careless  packer.  If 
there  was  ever  any  reason  for  such  an  idea  as  the 
quality  of  fruit  being  iniiueneed  by  location,  it  was  prob- 
ably due  to  the  inexperience  of  some  outside  planter, 
which  led  him  to  put  up  too  much  or  too  little  wood,  and 
imperfect  ripening  of  the  fruit  was  the  result.  The  con- 
clusion was  jumped  at  that  the  difference  was  due  to  a 
heaven-born  blessing  of  location,  instead  of  good  judg- 


966.   Grapes 


ment  in  pruning.  It  is  the  common  thing  for  writers  to 
lay  much  stress  on  "southern  slopes"  and  "sunny 
slopes,"  but  in  most  cases  they  have  said  so  because 
some  one  has  said  so  before  them,  and  not  because  they 
spoke  from  experience.  Scarcely  an  acre  of  the  25,000 
planted  to  vineyards  in  the  Chautauqua  belt  but  faces 
the  north,  and  is  in  full  view  of  Lake  Erie,  as  the  seats 
of  a  theater  face  the  stage. 

There  is  one  feature  of  location  upon  which  much 
stress  must  be  laid,  even  in  the  lake  zones,  and  that  is 
opportunity  for  frost  drainage.  It  is  a  well  attested  fact 
that  the  cold  air  settles  in  the  bottom  of  a  valley;  there- 
fore, the  bottom  of  a  ravine  is  usually  colder  in  frosty 
nights  than  the  hillside.  It  often  happens  that  a  late 
spring  or  early  fall  frost  will  injure  Grapes  in  the  lower 
location,  and  not  on  the  slopes.  This  is  a  factor  that 
planters  of  all  fruit  should  observe. 

There  has  been  as  much  nonsense  written  about  the 
best  soils  for  Grapes  as  there  has  been  about  best  loca- 
tion. One  has  a  vineyard  planted  on  the  gravel  of  what 
was  once  the  beach  of  Lake  Erie,  when  it  had  a  higher 
level  than  at  present.  His  neighbor  across  the  road  has 
a  vineyard  planted  on  a  very  stiff  clay,  which  was  once 
the  bottom  of  the  lake.  One  gets  just  as  large  yields 
and  just  as  fine  quality  of  fruit  as  the  other.  The  only 
difference  is  that  the  former,  being  on  the  gravel,  is  able 
to  work  his  soil  earlier  than  the  latter  ;  his  fruit 
ripens  earlier,  so  that  he  is  able  to  borrow  all  of  the 
neighbor's  harvesting  tools.  Another  neighbor  has  a 
vineyard  extending  across  both  clay  and  gravel,  and 
he  would  not  sell  one  acre  cheaper  than  another.  In 
commercial  planting,  the  period  of  protection  from 
frosts  should  be  broad  enough  so  that  the  difference  in 
ripening  from  gravel  or  clay  should  not  make  a  dif- 
ference of  success  or  failure.  For  domestic  planting, 
the  gravel  would  be  preferable.  The  soils  of  which  most 
serious  warning  should  be  given  are  those  containing  a 
very  liberal  supply  of  available  nitrogen.  All  experienced 
fruit-growers  know  of  the  impossibility  of  early  fruiting 
of  trees  or  vines  which  are  making  a  rampant  growth. 
There  is  no  fruit  so  easily  intoxicated  by  nitrogen  as 
the  Grape.  Long-jointed  canes  are  always  to  be  avoided. 
Besides  being  less  fruitful,  a  riotous  growth  of  Grape 
vine  is  far  more  liable  to  mildew  and  to  other  diseases 
than  those  of  sober  growth.    One  of  the  surprises  in  the 
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development  of  the  Chautauqua  Grape  zone  is  that  some 
of  the  so-called  poor  land  has  given  vineyards  as  pro- 
ductive as  any,  — land  that  previously  had  been  given 
over  to  sheep  pasture,  briers  and  mulleins.  This  land 
was  poor  in  nitrogen,  but  no  doubt  had  a  fair  supply 
of  available  potash  and  phosphoric  acid,  which  Grapes 
most  require. 

In  preparing  land  for  vineyard  planting,  it  is  necessary 
to  lay  great  stress  on  the  importance  of  first  removing 
all  trees,  stumps  and  large  rocks,  for  when  the  trellis  is 
put  up  all  tillage  of  the  soil  will  be  in  a  straight  line  and 
one  way.     A  favorite  way  of  disposing  of  boulders  is  to 


bury  them  about  twenty  inches  deeper  than  one  thinks 
necessary,  for  they  have  a  vexatious  way  of  overcoming 
the  power  of  gravitation  and  creeping  out  of  their 
graves.  The  real  reason  for  this  apparent  freak  is  the 
compacting  of  the  soil  in  later  years.  If  any  open  ditches 
should  cross  the  line  of  the  Grape  rows,  they  should  be 
supplied  with  tile  and  the  ditch  filled  so  as  to  make  long 
"bouts"  possible.  Short  rows  and  frequent  turning 
should  be  avoided  as  much  as  possible.  Turning  at  the 
end  of  a  row  is  lost  labor,  and  the  time  it  occupies 
would  enable  a  team  to  cultivate  over  a  hundred  feet 
straight  ahead. 

The  rows  in  nearly  all  the  commercial  vineyards  are 
9  feet  apart,  and  the  vines  are  planted  8  feet  apart  in 
the  row.  This  makes  605  plants  per  acre.  If  the  land 
is  sod,  plow  into  narrow  lands,  so  that  the  center  of  the 
dead-furrows  are  9  feet  apart,  and  plant  in  the  bottom 
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of  the  dead-furrow  When  the  plow  is  set  to  cut  a  fur- 
row 8  to  9  inches  deep,  the  dead-furrow  will  have  about 
the  required  depth  for  planting.  If  the  ground  is  stubble, 
plow  the  whole  field,  and  then  lay  out  rows  l»y  striking 
a  double-furrow.  Much  care  should  be  exercised  to  have 
the  rows  perfectly  straight  and  to  plant  the  vines  straight 
in  the  row.  This  has  a  practical  use,  besides  appealing 
to  the  professional  pride  of  all  good  farmers.  If  the 
plants  are  not  straight  in  the  row,  the  posts  cannot  be 
set  straight;  and  if  the  posts  are  not  straight  the  wires 
composing  the  trellis  will  bind  on  the  posts  which  are 
out  of  line,  and  they  cannot  be  easily  tightened  in 
spring. 

No.  1  vines,  of  one  season's  growth  from  cuttings, 
are  much  to  be  preferred  to  No.  2  vines  of  the  same 
period  of  growth.  A  young  plant,  stunted  in  growth 
either  by  constitutional  reasons  or  accident,  has  a 
handicap  that  usually  follows  it  all  through  life.  For 
the  same  reason,  avoid  planting  2-year-old  plants,  as 
often  they  are  the  second  season's  growth  of  what  was 
a  cull  the  year  before.  Cull  plants  and  cull  men  are  sel- 
dom worth  the  cost  of  reformation.  Spring  planting  is 
universally  followed  in  the  North.  It  should  be  com- 
pleted by  the  last  of  May.  Some  vineyards  planted 
during  the  last  half  of  June  have  develoj)ed  into  good 
production,  but  it  was  due  to  the  grace  of  favorable 
weather  and  soil.  Fig.  967  represents  a  fair  No.  1  Grape 
vine.  The  few  roots  nt  d  c  should  be  trimmed,  as  well  as 
the  main  body  of  the  roots  shown  by  segment  of  circle  e  f. 
The  pruning  facilitates  planting,  and  the  removed  parts 
would  make  no  root  growth  of  value  if  retained.  The 
stem  of  the  vine  can  be  cut  back  to  two  or  three  buds,  as 
shown  by  a  b.  Six  quarts  of  well  pulverized  fertile  soil, 
well  packed  about  the  roots,  will  hold  the  plant  in  place 
and  keep  it  moist  until  the  furrow  can  be  filled  by  plow- 
ing, if  on  stubble,  or  by  frequent  harrowing  and  culti- 
vating if  on  sod.  During  the  first  season,  all  cultivation 
necessary  for  conservation  of  moisture  should  be  given. 
If  no  tilled  crop  is  planted,  this  tillage  can  be  done  by  cul- 
tivating or  harrowing  crosswise  alternately.  But  little 
hand-work  in  weeding  will  be  required.  Whether  some 
hoed  crop  be  planted  between  the  rows  the  first  season 
is  a  question  of  profit  for  each  vineyardist  to  decide.  It 
adds  something  to  the  expense  of  cultivation.  It  is  gen- 
erally no  detriment  to  the  growth  of  the  Grape  vines. 
After  the  first  season,  the  ground  should  not  be  planted 
to  other  crops. 

The  general  appearance  of  an  infant  vineyard  at  or 
about  the  middle  of  the  first  season's  growth  is  shown 
in  Fig.  968.  Lay  great  stress  upon  the  importance  of  a 
vigorous  and  even  growth  during  the  first  and  second 
years.  If  .such  is  not  attained,  many  years  will  be 
required  for  the  vines  to  recover,  and  sometimes  they 
never  reach  the  standard  of  a  good  vineyard.  Even  vines 
planted  after  the  second  year  to  fill  vacancies  require 
constant  coddling  to  bi-ing  them  up  to  the  average.  In 
the  spring  of  the  second  year  the  shoots  or  canes  of  the 
previous  season's  growth  should  be  cut  back  to  three  or 
four  buds,  and  the  canes  should  be  thinned  out  accord- 
ing to  the  vigor  of  the  vine  — one  cane  for  a  feeble 
growth,  and  three  or  four  for  a  decidedly  vigorous 
growth.  In  all  other  respects,  the  second  year's  man- 
agement should  be  a  repetition  of  the  first. 

In  the  spring  beginning  the  third  year  will  come  the 
most  considerable  expense  of  the  undertaking— that 
of  putting  up  the  trellis.  There  are  many  forms  of 
training  Grapes,  and  some  of  them  so  peculiar  that 
special  trellises  must  be  constructed.  There  are  three 
popular  styles  of  Grape  training  in  the  commercial  Grape 
fields  of  the  North:  Kniffin  system,  as  practiced  in  the 
Hudson  river  valley;  the  High  Renewal  system,  as 
practiced  along  Lakes  Keuka,  Canandaigua  and  Seneca; 
and  the  Chautauqua  system,  as  practiced  along  the  Lake 
Erie  valley.  It  is  impossible  to  say  which  of  the  three 
is  preferable.  A  man's  preference  usually  depends  on 
how  he  was  brought  up  — like  his  politics  and  religion. 
In  horticultural  meetings,  advocates  of  the  various  sys- 
tems argue  the  merits  with  much  partisan  fervor.  It  is 
clear  to  me  that  the  essential  point  to  be  attained  in  any 
system  is  to  hang  up  the  vines  so  that  fruit  and  foliage 
can  obtain  the  greatest  amount  of  air  and  sunshine,  ail 
of  which  can  be  secured  by  several  methods.  The 
common  form   of  trellis  may  be  illustrated   by  a  high 
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wire  fence,  as  shown  in  Pig.  969;  but  the  Knifl&n  system 
omits  the  bottom  wire. 

The  vineyardists  of  the  Chautauqua  Grape  belt  have 
developed  a  mode  of  pruning  and  training  of  Grapes 
which  has  many  features  peculiar  to  that  district.  The 
trellis  is  made  of  two  wires,  of  No.  9  or  No.  10  gauge, 
and  chestnut  posts.  The  posts  are  from  6  to  8  feet  in 
length,  and  cost  1  cent  per  lineal  foot  at  the  railroad 
station.  In  later  years,  since  experience  has  shown  how 
important  air  and  sunshine  are  in  ripening  the  fruit, 
8-foot  posts  are  most  commonly  used.  Grape  posts 
should  be  somewhat  heavier  than  those  commonly  used 
for  wire  fence  — from  one-third  to  one-half  larger— and 
the  heaviest  should  be  sorted  out  for  the  end  posts,  for 
these  bear  the  strain  of  the  wire.  An  experienced 
farmer  need  not  be  told  that  they  should  be  sharpened 
with  a  true  lead-pencil  taper,  excepting  the  crooked 
ones,  which  should  be  so  beveled  as  to  counteract  the 
crook  in  driving. 

The  usual  distance  apart  for  the  posts  in  the  row  of 
Grapes  is  one  post  to  every  three  vines,  or,  in  other 
words,  27  feet,  and  for  ease  in  stretching  the  wire,  they 
should  be  in  as  straight  a  line  as  possible.  The  posts 
are  driven,  but  a  hole  should  first  be  made  by  an  unusu- 
ally large  crowbar  with  a  bulb  near  the  lower  end. 
After  the  posts  are  stuck  into  the  holes,  they  are  most 
conveniently  driven  by  the  operator  standing  in  a  wagon 
which  is  hauled  through  the  row  by  a  horse.  A  fair 
weight  of  maul  is  12  pounds,  and  it  requires  a  good  man 
to  swing  one  of  that  size  all  day.  Iron  mauls  are  com- 
monly used  because  they  are  the  cheapest,  but  one  with 
an  iron  shell  filled  with  wood  "brooms"  or  frays  the  top 
of  the  post  less  than  the  iron  maul.  Eighteen  inches  is 
a  fair  depth  to  drive  the  posts  on  most  soils.  If  the  pro- 
prietor delegates  the  driving  to  another  man,  he  would 
better  direct  that  20  to  22  inches  be  the  proper  depth, 
for  to  the  man  swinging  the  maul  the  post  seems  deeper 
than  it  really  is. 

A  vineyard  should  have  a  break  or  an  alley  at  right 
angles  to  the  rows  as  often  as  every  50  Grape  vines,  for 
the  purpose  of  dumping  Grape  brush  and  shortening 
the  trip  when  hauling  fruit.  If  the  vineyard  is  in  fair 
thrift,  longer  rows  will  give  so  much  brush  as  to  be  in- 
convenient in  hauling  oiit. 

The  end  posts  should  not  only  be  the  largest  of  the 
lot,  but  should  also  be  well  braced.  The  most  common 
mode  is  the  "hypotenuse  brace," consisting  of  a  stiff 
rail  or  a  4x4  scantling  12  feet  long,  with  one  end 
notched  into  the  post  about  midway  between  the  two 
wires,  and  the  other  end  resting  on  the  ground  against 
a  2-foot  peg  of  about  the  same  size  as  the  end  post. 

The    wires    (two   wires    in    the    Chautauqua    trellis) 


should  be  strung  on  the  windward  side 
of  the  post;  that  is,  on  the  side  from  which 
the  prevailing  winds  come.  This  is  very 
important  when  the  wind  is  blowing  at  30 
to  40  miles  an  hour,  and  the  vines  have 
sails  of  many  square  feet  of  foliage,  and 
perhaps  three  and  four  tons  of  fruit  per 
acre.  The  staples  should  be  of  the  same 
gauge  of  wire  as  that  used  in  barbed  wire 
fences,  but  about  one-half  inch  longer,  un- 
less the  Grape  posts  should  be  of  hard 
wood,  like  locust  ;  then  fence  staples  will 
be  long  enough.  The  bottom  trellis  wire 
is  usually  placed  from  28  to  32  inches 
from  the  ground.  Owing  to  the  arm  sys- 
tem of  pruning  in  the  Chautauqua  Grape 
belt,  the  height  of  the  lower  trellis  wire 
is  permanent.  The  upper  trellis  wire  is, 
in  many  instances,  raised  as  the  vineyard 
comes  to  maturity.  The  first  year  of  fruit- 
ing it  may  not  be  more  than  24  inches 
above  the  lower  wire,  and  year  by  j'ear  be 
raised  to  30  and  32  inches.  It  is  not  advis- 
able to  go  more  than  36  inches  apart  with- 
out putting  in  a  middle  or  third  wire. 
Each  spring  many  of  the  posts  will  sag, 
and  the  upper  wire  will  be  slack,  and  many 
of  the  bmces  will  be  out  of  place.  All  of 
these  faults  should  be  corrected  just  be- 
fore tying  up  tbe  canes  in  spring. 

A  large  part  of  the  pruning  is  done  in  the 
wintermonths  — some  beginningin  the  fall  soon  afterthe 
crop  is  harvested.  Two  grades  of  labor  can  be  employed 
in  this  operation  — the  skilled  and  the  unskilled.  The 
man  of  skill,  or  the  expert,  goes  ahead  and  blocks  out. 
He  stands  in  front  of  a  vine  of  far  more  tangled  brush 
than  that  seen  in  Fig.  962,  and,  at  a  glance,  tells  by  a 
judgment  ripened  by  much  observation,  just  how  many 
buds  are  required  to  ballast  and  not  over-ballast  the 
vine  for  another  year.  As  the  expert  stands  before  the 
vine  making  the  estimate,  he  might  be  likened  to  a  man 
weighing  a  ham  with  stot'lyanls,  pushing  the  weight 
backward  and  forward,  not'-h  by  notch,  finding  the  point 
of  balance.  The  expert,  with  Iiis  pruning  shears,  makes 
a  dive  here  and  a  lunge  there,  a  clip  at  the  bottom  and 
a  snip  at  the  top,  and  with  a  few  more  seemingly  wild 
passes  all  wood  is  severed  from  the  bearing  vine,  but 
the  number  of  buds  desired  to  give  fruit  another  year 
are  left.  The  unskilled  help,  who  receives  possibly  a 
dollar  a  day  less  than  the  expert,  follows  the  expert, 
cutting  the  tendrils  and  other  parts  of  the  vine  that  are 
attached  to  anything  but  the  trellis.  The  next  process 
is  "stripping"  the  brush,  and  it  is  one  involving  brute 
force,  ragged  clothes  and  leather  mittens.    If  the  laborer 


does  not  put  on  a  ragged  suit,  he  will  be  apt  to  have 
one  before  he  is  done  with  his  job.  There  is  a  little 
knack  even  in  doing  this  work  to  the  best  advantage. 
The  dismembered  vines  still  hung  to  the  upper  trellis 
and  often  cling  with  considerable  tenacity,  and  a  par- 
ticular jerk  or  yank,  more  easily  demonstrated  than  de- 
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scribed,  is  most  effectual  to  land  the  bruslion  the  ground 
between  the  rows. 

The  next  ojieration  is  to  liaul  the  brush  to  the  end 
of  the  row.  Many  tools  have  been  devised  for  this  pur- 
pose, some  of  them  involving  considerable  expense.  It 
is  now  the  general  practice  to  use  a  simple  pole  — one 
a  little  larger  than  would  be  used  to  bind  a  load  of  logs, 
and  not  so  large  as  required  in  binding  a  load  of  h:iy. 
It  may  be  a  sapling  about  4  inches  at  the  butt  ;inil 
2%  inches  at  the  top,  and  10  to  12  feet  long.  The  small 
end  is  to  be  held  in  the  right  hand,  and  the  butt  end  to 
be  pushed  along  the  ground.  A  horse  is  hitched  to  this 
pole  by  a  rope  drawn  through  an  inch  hole  about  4  feet 
from  the  butt  or  ground  end.  When  starting  at  the  end 
of  the  row,  it  seems  that  the  straight  pole  would  not 
gather  any  brush  at  all.  It  is  a  question  of  catching  the 
first  wad,  and  all  the  rest  of  the  brush  will  cling  to  it. 
At  the  end  of  the  row  the  brush  is  hauled  to  a  conve- 
nient pile,  where  it  is  to  be  burned,  and  is  dumped  by 
letting  the  end  of  the  pole  held  in  the  hand  revolve  over 
towards  the  horse.  If  the  pole  hits  the  horse,  the  opera- 
tor will  see  that  there  is  not  enough  stretch  of  rope  be- 
tween the  pole  and  whiSletree,  and  more  must  be 
provided. 

Tying  is  done  by  women,  boys  and  girls,  and  cheap 
men.  The  tying  materials  are  wire,  wool-twine,  raffia, 
willow  and  carpet-rags.  The  horizontal  arms,  at  the 
lower  wire,  are  more  or  less  permanent,  and  they 
are  loosely  confined  to  the  wire,  always  by  string  or 
willow.  The  vertical  canes,  which  are  fastened  to  the 
top  trellis,  are  now  commonly  tied  with  annealed  wife 
of  No.  18  gauge,  and  cut  in  lengths  of  4  inches.  The 
economy  in  using  the  wire  is  the  despatch  in  tying,  and 
the  fact  that  the  work  can  be  done  on  cool  days  when 
light  gloves  are  necessary.  The  use  of  wire  has  been 
strenuously  opposed  by  people  who  have  never  used  it. 
The  objection  has  been  that  the  fine  wire  would  chafe 
the  cane  so  that  the  cane  would  break  and  fall  from  the 
trellis.  Such  instances  occur  rarely,  and  when  they  do 
it  is  so  late  in  the  season  that  the  tendrils  of  the  vine 
are  ample  to  hold  it  to  the  trellis.  The  cane  should  be 
tied  to  the  windward  side  of  the  wire  for  the  same  rea- 
son that  the  wire  was  stapled  on  the  windward  side  of 
the  post.  In  using  the  wire  tie,  the  operator  stands  on 
the  opposite  side  of  the  trellis  from  the  cane,  and  fol- 
lows the  movements  as  illustrated  in  Figs.  970-97.S. 
This  operation  puts  on  the  wire  with  the  fewest  number 
of  movements,  binds  the  cane  snug  to  the  trellis,  and 
makes  a  loop  that  falls  from  the  trellis  on  the  following 
a,  when  the  cane  is  torn  away.     The  tying  wire 


970.   Tying  with 


The  first  movement. 


should  be  thoroughly  annealed,  so  that  it  can  be  easily 
bent  and  give  no  springy  reaction  after  being  worked. 
This  wire  is  also  useful  in  tying  thorny  shrubs  to  a 
trellis  when  a  mittened  hand  is  necessary  to  hold  the 
branches  in  place  while  the  other  hand  makes  the  tie. 
To  recommend  varieties  is  a   difi&eult   and   personal 


matter.  Grapes,  like  most  other  fruits,  are  influenced  in 
character  by  difference  of  location.  There  are  many 
more  Concords  sold  than  any  other  variety,  yet  by  the 
fastidious  Grape  eater  it  is  thought  far  inferior  to  many 
other  varieties.  However,  as  it  is  the  sort  the  public 
most  want,  and  is  a  good  yielder,  it  is  probably  the  most 


971.  The  second  movement. 

profitable  to  plant.  For  the  past  few  years  many  have 
wished  that  all  their  Concords  were  Niagara,  for  the 
reason  that  the  yield  of  the  latter  has  been  good  and  the 
crop  brought  at  least  ten  dollars  per  ton  more  when  sold 
in  bulk.  Perhaps  this  condition  is  only  temporary.  The 
Catawba  is  of  excellent  flavor;  it  is  latest  to  ripen  and  an 
excellent  variety  for  storage.  When  placed  in  good  cel- 
lars, and  an  even  low  temperature  is  maintained,  but 
not  low  enough  to  freeze,  this  variety  will  keep  in  good 
shipping  condition  until  the  last  of  March  and  first  of 
April.  These  are  standard  commercial  varieties  in  New 
York  and  Ohio.  Worden  is  excellent  for  a  near-by  mar- 
ket, but  does  not  stand  long  Journeys  well. 

Many  fruits  are  better  picked  before  fully  ripe,  of 
which  the  pear  is  a  conspicuous  example.  Grapes  have 
not  that  characteristic,  for  no  maturing  development 
goes  on  after  the  fruit  is  harvested.  As  soon  as  the  full 
ripening  period  has  been  reached,  the  clusters  should  bi- 
gathered  by  carefully  cutting  and  placing  in  trays  which 
hold  from  25  to  35  pounds.  The  care  in  handling  should 
almost  equal  that  taken  with  eggs.  After  picking,  the 
fruit  should  be  placed  in  a  fruit  house  built  upon  the 
principle  of  an  ice  house,  but  so  arranged  as  to  give  free 
access  to  the  cooling  night  air,  and  to  be  closed  each 
morning  to  protect  from  the  heat  of  the  day.  By  such 
means  the  temperature  can  in  time  be  worked  down  to 
40°,  which  checks  excessive  evaporation,  thereby  keep- 
ing the  stems  green  and  the  fruit  plump.  This  is  the 
ideal  method,  but  is  far  from  being  attained  or  even 
sought  in  many  large  commercial  districts.  The  prac- 
tice is  far  more  closely  observed  in  the  Lake  Keuka 
(N.  Y.)  and  adjacent  lake  districts  than  in  the  Chautaiupia 
district.  In  the  former  locality  many  Concords  are  storefl 
in  this  manner  and  shipped  in  fine  condition  during  No- 
vember and  December,  and  Catawbas  during  the  balance 
of  the  winter.  In  the  latter  district  the  fruit  is  sent  al- 
most direct  from  the  vine  to  the  consumer.  This  direct- 
ness means  haste  and  carelessness  that  is  much  to  the 
detriment  of  the  Grapes  when  they  reach  the  market. 

From  189:!  to  1899  the  price  of  Grapes  steadily  de- 
clined, and  with  the  decline  came  a  casting  about  for 
means  to  ernnomizf  in  harvesting.  One  of  the  ways  de- 
veloped towunls  th:it  ind  has  been  to  require  that  the 
woman  who  parks  should  increase  her  daily  output  from 
80  9-pound  baskets  to  200.  The  woman  fulfilled  the 
requirements  without  working  any  harder  in  one  case 
than  the  other.  The  increase  is  at  the  expense  of  qual- 
ity of  packing,  which  at  first  was  at  the  expense  of  the 
consumer  or  shipper,  but  in  the  final  outcome  resulted 
in  less  demand  for  the  Grapes.  The  public  may  be 
fooled  part  of  the  time,  but  sooner  or  later  smart  prac- 
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tices  will  come  back  to  the  point  from  which  they  started 
like  a  boomerang.  Grapes  designed  for  sliipiiinit  :ire 
packed  in  climax  baskets.  The  size  prcvailiiif;  in  tlic 
Keuka  district  are  "poneys,'  having  a  gross  weiglit  of 
less  than  five  pounds.  In  the  Chautauqua  district  the 
8-pound    is   the   almost   universal    size.      The    reason 
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972.  The  third  movement. 

for  such  distinct  customs  is  due  to  the  demands  of  the 
markets  to  which  the  Grapes  are  shipped.  Shipments  of 
the  Keuka  section  go  to  the  Atlantic  cities,  and  those 
from  Chautauqua  go  to  the  west. 

In  the  Lake  Keuka  district  of  western  New  York  there 
are  a  number  of  wine  cellars  involving  large  capital, 
two  or  three  of  which  make  excellent  champagne.  This 
industry  began  at  Hammondsport  in  the  sixties,  and 
several  varieties  of  Grapes  were  planted  solely  for  wine 
purposes,  but  the  quality  of  the  fruit  was  not  good  for 
table  use.  In  the  Chautauqua  district  the  wine  in- 
dustry has  received  little  attention  compared  to  that 
given  in  the  Keuka  district.  There  has  been  no  oppor- 
tunity for  the  blending  of  several  juices,  for  the  reason 
that  the  Concord  is  so  nearly  the  universal  variety 
planted.  But  another  industry  — that  of  bottling  Grape 
.iuice  as  it  comes  from  the  press  — has  lately  been  estab- 
lished, and  promises  considerable  development. 

The  methods  of  marketing  Grapes  are  of  greatvariety. 
During  the  season  of  1893  and  1894  there  was  formed  in 
the  Lake  Keuka  district  and  adjacent  lakes  a  coopera- 
tive marketing  association  composed  of  producers.  This 
association  was  incorporated  and  officered  by  its  own 
members,  and  represented  over  three-fourths  of  the  pro- 
duction of  that  district.  The  plan  was  to  maintain  prices 
more  evenly  and  to  secure  a  better  equalization  of  sup- 
ply and  of  markets.  This  association  was  abandoned 
after  two  years'  trial.  The  failure  was  not  due  to  exces- 
sive cost  in  selling  nor  want  of  integrity  of  the  oihcers, 
but  to  inability  "to  pull  together,"  and  a  desire  of  each 
producer  to  be  independent,  hoping  to  do  a  little  better 
for  himself  than  the  association  could  do  for  him. 

The  Chautauqua  district  has  had  two  periods  of  coop- 
erative shipments,  and  each  of  longer  duration  than  that 
of  the  Keuka  field.  The  first  was  for  the  seasons  of 
1892,  1893  and  1894.  The  plan  was  resumed  again  in 
1897,  and  continued  through  the  seasons  of  1898  and 
1899.  For  the  season  of  1897  the  association  represented 
about  8.5  per  cent  of  the  acreage  of  the  district  beginning 
at  Silver  Creek,  N.  Y.,  and  continuing  to  Harbor  Creek, 
Pa.,  comprising  about  25,000  acres. 

These  associations,  no  doubt,  serve  a  good  purpose  in 
giving  a  more  even  distribution  of  fruit  in  different 
markets.  When  there  is  no  concert  of  action  the  market 
of  a  certain  city  may  be  poorly  supplied  to-day  and  an 
advance  of  prices  follows,  a  state  of  affairs  quickly 
known  to  all  shippers, with  a  result  that  everyone,  trying 
to  benefit  by  such  an  advantage,  will  consign  to  that  mar- 
ket, making  an  aggregate  far  beyond  the  demand ;  and  a 
sharp  decline  of  prices  will  follow.    A  union  represent- 


ing a  high  percentage  of  acreage  can  prevent  such  gluts, 
provided  the  over-supply  or  under-coiisuniiition  is  not 
such  that  all  the  available  markets  in  the  country  are 
not  glutted,  a  state  of  affairs  that  is  liahlc  to  happen  at 
mid-harvest,  when  double  the  number  of  cars  is  forced 
on  the  market. 

The  total  shipments  from  the  Chautauqua  district  for 
seven  seasons  have  been  as  follows : 

No.  of  Cars 

1893 3,100 

1894 3,600 

1S95 3,300 

1896 4,050 

1897 6,000 

1898 

1899 7,000 

A.  B.  Clothier,  of  Silver  Creek,  N.  Y..  gives  the  fol- 
lowing as  the  expense  of  planting  and  developing  an 
acre  of  Grapes ; 

Plowing  And  marking  an  acre  of  laud $.^00 

Number  of  plants,  8  ft.  x  9  ft.,  605.   Cost 12  10 

Cost  of  planting 1  50 

Number  of  cultivations  first  season,  7.    Cost 7  00 

Cost  of  cultivation  second  season 7  00 

Number  pounds   of  wire  for  2  wire  trellis,  600  lbs.: 

staples,  6  lbs.    Cost 22  80 

Number  posts  for  trelUs,  202;  number  braces,  20.  Cost..  14  14 
Cost  of  putting  up  trellis 3  00 

Cost  of  acre  of  Grapes,  exclusive  of  land $70  54 

S.  S.  Crissey,  of  Predonia,  N.  Y.,  horticultural  editor 
of  the  "Grape  Belt,"  without  going  into  details,  puts 
the  total  cost  of  an  acre  of  vineyard  at  from  $75  to  $80, 
which  practically  agrees  with  that  of  Mr.  Clothier. 
These  are  men  of  experience  and  wide  observation,  and 
their  estimates  may  be  considered  to  be  representative 
and  reliable. 

Mr.  Clothier  gives  the  following  estimate  for  the  cost 
of  labor  for  an  acre  of  Grapes  in  bearing,  per  season: 

Cost  of  pnining,  pulling  brush,  t.ipping  posts,  righting 
braces,  stretching  wires,  tying  of  vines,  and  cultiva- 
tion per  acre $12  00 

Cost  of  picking  into  crates,  4  tons  of  Grapes 4  60 

Cost  of  hauling  to  st.ation  and  loading  in  car,  4  tons  of 

Gr.ipes 4  0(1 

$20  50 
Mr.  Crissey's  estimate  is  a  little  higher,  making  cost 
under  the  same  conditions  to  be  $23. 

As  to  the  yield  of  an  acre  of  Grapes  in  the  Chautauqua 
belt,  the  variation  is  great.  A  vineyardist  who  has  any 
expectation  of  standing  in  line  with  progressive  men 


973.   The  tie  complete. 

should  expect  to  have  a  record  of  4  tons  of  Concords 
per  acre.  This  is  more  than  the  average,  but  unless  a 
man  can  exceed  the  average  in  any  line,  there  is  small 
chance  for  him  to  succeed. 

As  to  prices,  the  variation  during  the  past  seven  years 
has  been  greater  than  that  of  the  yield.    Grapes  have 
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been  sold  at  less  than  $10  per  ton,  and  at  more  than  $15. 
When  mure  than  the  latter,  it  is  risky  for  the  seller  to 
be  too  confident  of  a  much  higher  price  for  any  great 
length  of  time;  and  if  less  than  the  former,  the  buyer 
would  better  secure  his  supply  as  soon  as  possible.  An 
average  price  is,  say,  $12.50.  This  gives  a  gross  income 
for  a  4-ton  acre  of  Concords  as  $50,  and  a  net  income 
from  $27  to  $30.  Be  it  remembered  that  this  is  for 
Grapes  in  crates.  The  cost  of  packing  4  tons  of  Grapes 
in  8-pound  baskets,  including  baskets,  would  be  from 
$28  to  $30.  The  prices  for  Concords  in  crates  or  baskets 
vary  so  much  that  it  may  be  advantageous  to  sell  in 
either  way,  A  man  with  a  small  vineyard  and  a  large 
family  would  pack  in  baskets,  when  another  who  had  to 
pay  all  his  help  or  who  found  help  scarce  would  sell 
by  the  ton  in  crates.  John  W.  Spencer. 

Grapes  in  the  South.  —  The  region  south  of  the 
38th  degree  north  latitude  has  in  it  more  native  spe- 
cies of  Grapes  than  all  the  world  besides.  This  alone 
would  lead  one  to  suppose  the  South  uaturally  adapted 
to  vineyard  culture.  Yet  New  York,  Ohio  and  Califor- 
nia up  to  the  present  far  excel  it  in  vineyard  area,  al- 
though only  three  or  four  species  are  native  in  these 
states.  The  cause  of  this  is  that  diligent  experimen- 
ters and  originators  have  produced  varieties  of  good 
marketable  value  adapted  to  those  regions,  from  natives 
of  those  regions,  or  hybrids  of  natives  with  hardiest 
foreign  kinds.  In  the  case  of  California,  the  vinifera 
varieties  are  mostly  grown  because  the  climate  and 
other  conditions  are  so  similar  to  those  of  the  native  re- 
gion of  the  vinifera.  But  the  South  has  chiefly  planted 
the  northern  and  foreign  varieties  which  succeed  but  in- 
differently in  most  southern  localities,  and  has  neglected 
almost  entirely  its  native  varieties  until  quite  recently. 
Now  experimenters  have  shown  that  most  excellent  and 
very  successful  varieties  of  all  colors  and  seasons  can 
be  and  have  been  produced  by  selection  and  hybridiza- 
tion of  some  of  the  large,  fine-fruited  varieties. 

While  the  foregoing  predicts  by  actual  existence  in 
practical  market  vineyards  in  a  number  of  localities  in 
the  South  what  is  in  store  for  the  South  as  a  whole,  the 
present  state  of  Grape  culture  in  the  South  at  large  is  a 
different  affair.  Information  gathered  from  best  sources 
throughout  the  South  shows  that  Grape  culture  is  a  very 
small  industry.  It  shows  that  the  leading  varieties  cul- 
tivated in  the  northern  sections  of  the  South  are  Ca- 
tawba, Concord,  Delaware,  Early  Victor,  Elvira,  Ives, 
Moore  Early,  Moore  Diamond,  Niagara,  Norton  Virginia, 
Perkins,  Worden,  Wyoming.  Favorable  mention  is  made 
of  America,  Beacon,  Brilliant,  Campbell  Early,  Gold 
Coin,  Green  Mountain,  Laussel,  Ozark,  Presly. 

East  of  Texas  and  south  of  Tennessee,  the  following 
are  chiefly  planted:  Brighton,  Champion,  Concord,  Dela- 
ware, Diana,  Diamond,  Elvira,  Goethe,  Hartford,  Herbe- 
mont,  Ives,  Missouri  Reisling,  Moore  Early,  Niagara, 
Norton  Virginia  [Cynthiana],  Perkins,  Worden.  Of  the 
Muscadine  class  for  wine:  Flowers,  James,  Mish,  Scup- 
pernong,  Thomas.  Favorable  mention,  of  varieties  test- 
ing, is  made  of  Brilliant,  Bertrand,  Carman,  Fern,  Gold 
Coin,  Jaeger,  Laussel,  Marguerite,  Superb.  In  the  south- 
western section,  west  of  the  9Gth  meridian,  are  chiefly 
planted  the  Herbemont,  Jacquez  [Black  Spanish,  Le- 
noir], Niagara  and  Golden  Chasselas,  Malaga  and  some 
other  vinifera  varieties  near  the  gulf  coast  aud  in 
western  Texas  under  irrigation.  By  several  who  have 
had  them  under  trial  for  several  years  favorable  men- 
tion is  made  of  Bertrand,  Brilliant,  Carman,  Fern,  .Jae- 
ger, Laussel,  Marguerite,  Muench,  Neva,  Perry,  as  fur- 
nishing successful  table  and  wine  Grapes  for  this  region. 

For  Georgia,  Professor  Hugh  N.  Stames  gives  me  the 
following  notes  :  "Leading  varieties  in  order  named: 
Ives,  Concord,  Niagara,  Delaware,  Moore  Early,  Goethe, 
Lindley,  and  for  wine  Norton  Virginia,  Scuppernong 
and  Thomas. 

"General  distance  10  x  10;  Delawares  8x8;  Rotundi- 
folias  30  ft.  apart.  Single  stake  spiral  method  of  train- 
ing chiefly  used,  and  either  spur  renewal  or  cane  re- 
newal pruning  employed,  according  to  circumstances. 
Some  growers  employ  trellises  instead  of  single  stakes, 
using  either  one  or  two  wires  and  adopting  the  umbrella 
Kniffln  or  low  wire  arm  spur  Kniffin  system  of  train- 
ing, according  to  circumstances.  See  Bulletin  No.  28, 
Georgia  Experiment  Station. 


"^  Very  little  wine  is  now  made  in  this  state,  and  that  is 
nearly  all  claret  from  Norton  Virginia.  Ives  or  Concord. 
In  southern  (ieorgia  a  poor  article  of  Scuppernong  wine 
is  made,  but  it  is  not  adapted  to  trained  palates  — too 
foxy.  Delaware  and  Goethe  blended  are  sometimes  used 
to  make  a  very  good  Rhine  wine,  and  when  properly 
handled  sometimes  produce  an  excellent  article.  Goethe 
must,  reinforced  with  20  per  cent  of  California  brandy, 
makes  a  good  pale  sherry;  yet  it  is  diflJicult  to  sell  wine 
here  profitably.  When  it  can  be  sold  at  all,  prices  range 
from  50  cts.  to  $2  per  gallon,  according  to  the  grade. 
Grape  vinegar,  while  generally  regarded  as  inferior  to 
cider  vinegar,  will  bring  about  25  or  30  cts.  at  retail  and 
20  cts.  wholesale,  and  at  these  figures  is  more  profitable 
than  wine. 

"When  sold  fresh  the  Grapes  are  generally  shipped  in 
refrigerator  cars  in  10-pound  baskets  to  different  north- 
ern points.  Later  shipments  take  a  southerly  direction 
to  Atlantic  and  Gulf  seaports.  Sometimes  the  regula- 
tion 6-  or  9-carrier  peach  crates  are  used  for  shipping 
Grapes,  but  are  not  as  satisfactory  as  the  lO-pcund  sepa- 
rate baskets.  Delawares  are  generally  shipped  in  5- 
pound  baskets.  Returns  are  uncertain.  They  vary  from 
n-2  cts.  per  lb.  to  5  cts.,  according  to  circumstances. 
Sometimes  as  high  as  10  cts.  is  realized  on  very  early  and 
very  late  shipments  or  with  choice  Grapes,  but  this  is 
seldom.  Distilleries  pay  three-fourths  of  1  cent  per  pound 
delivered,  or  gather  and  pay  ^2  cent  per  po\ind.  If  only  1 
ton  per  acre  of  Grapes  is  the  yield,  the  gross  return  ( and 
also  the  net  return)  per  acre  would  thus  be  from  $10  to 
$15.  This  is  more  than  cotton  ordinarily  nets.  With  two 
tons  per  acre  of  Grapes,  which  is  not  an  enormous  yield, 
the  return  would  be  $30  per  acre  delivered  at  the  still. 
To  those  who  have  no  scruples  in  regard  to  so  disposing 
of  their  crop,  this  is  probably  the  most  profitable  method. 
There  are  local  stills  in  almost  every  county. 

"There  is  not  much  encouragement  now  for  Grape  rais- 
ing in  Georgia,  aud  vinej'ards  are  annually  being  de- 
stroyed by  hundreds  of  acres.  Some  planting,  however, 
is  still  going  on  in  southern  Georgia,  in  the  "wire 
grass"  country,  where  the  industry  is  still  found  profit- 
able by  reason  of  the  fact  that  the  northern  market  may 
be  entered  ahead  of  competition,  and  also  that  insects 
and  fungous  pests  have  not  yet  put  in  an  appearance  in 
that  region."     See  Georgia, 

Planting^  Training,  e/c  — The  vines  of  the  true 
southern  Grapes,  such  as  Herbemont  and  the  Post-oak 
Grape  hybrids,  are  planted  12  to  14  feetapart,  inrows  9  ft. 
apart,  while  such  northern  varieties  as  are  planted  are 
set  8  feet  apart  in  row.  The  Muscadines,  such  as  Scup- 
pernong, are  mostly  grown  upon  arbors  about  7  feet 
high  and  rarely  or  never  pruned,  although  trained  on 
trellis,  as  are  other  Grapes,  and,  pruned  early  in  fall, 
after  leaf-fall,  succeed  excellently.  The  culture  is 
mostly  with  the  plow,  turning  first  away  and  then  to  the 
rows,  hoeing  the  space  along  the  row  not  reached  by  the 
plow.  The  trellis  mostly  used  is  the  3-wire  trellis  ; 
first  wire  at  18  to  24  inches  from  the  ground,  and  the 
others  successively  1  foot  apart,  above  the  first.  The 
training  is  generally  an  indifferent  attempt  at  the  Knif- 
fin system,  aud  no  system  is  generally  carried  out. 
Some  pinch  back  the  leading  shoots  once,  few  twice. 
Some  use  single  posts  and  spur-prune.  A  few  have 
made  the  Munson  canopy  trough  trellis  of  3  wires,  and 
report  most  favorably  of  it. 

Fungicides  are  used  successfully  by  some.  Others 
plant  only  such  as  Ives,  Norton  Virginia,  Moore  Early, 
Perkins,  and  some  other  varieties  not  subject  to  rot  and 
mildew,  so  as  to  avoid  spraying.  They  also  avoid, 
thereby,  having  Grapes  of  the  finer  qiialities,  and  get 
only  the  lowest  prices.  From  such  mostly  come  the  re- 
port that  Grape  culture  with  them  is  unprofitable.  So 
it  should  be,  as  such  Grapes  in  the  market  have  the 
effect  to  depress  prices  on  all  kinds  of  Grapes,  as  any 
grower  knows.  In  the  moister  parts  of  the  South,  black 
rot,  downy  mildew  and  ripe  Grape  rot  are  very  preva- 
lent, but,  excepting  the  ripe  rot,  are  readily  overcome 
by  the  Bordeaux  mixture  spray  properly  applied. 

Few  growers  in  the  South  use  fertilizers  in  their 
vineyards.  Some  use  barnyard  manure.  h\\\  the  more 
intelligent  use  cotton  seed  or  cotton-seed  meal  in  con- 
nection with  ground  bone,  kainit  and  soluble  phos 
phates. 
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Marketing  and  Profits.  — The  crop  is  mostly  marketed 
fresh  in  the  local  or  near-by  markets,  as  the  ordinary 
freight  and  express  rates  will  not  permit  profitable  re- 
turns on  the  varieties  mostly  grown.  But  it  has  been 
demonstrated  that  fine  rimpos  that  will  carry  well  can 
easily  be  grown  in  tin-  Smitli,  and,  when  handled  in  best 
manner  in  neat  baskets,  are  <]uito  profitable. 

There  are  a  few  establisiicd  wineries  in  the  South, 
which  use  Ives,  Norton  Vir^'inia,  Herbemont,  LeNoir, 
and  some  of  the  Scuppernong  and  other  Muscadine  va- 
rieties. The  chief  complaint  of  wine-growers  is  that 
legislation  brought  about  by  the  prohibition  movement  is 
adverse  and  often  entirely  prohibitive.  In  consequence, 
some  have  bottled  the  juice  fresh  under  some  sterilizing 
process,  but  the  people  are  not  yet  educated  up  to  the 
use  of  this  excellent,  healthful,  nourishing  beverage, 
yet  the  demand  for  it  is  growing,  and  may  be  largely 
increased  by  enterprising  makers. 

Reports  collected  from  all  parts  of  the  South  state  the 
profits  all  the  way  from  nothing  np  to  $150  per  acre, 
sometimes  higher,  and  it  is  clearly  evident  that  the  in- 
telligence and  enterprise  of  the  planter  is  the  chief  ele- 
ment in  controlling  profits.  Of  course,  localities,  soils 
and  varieties  play  important  parts,  but  an  intelligent 
grower  would  not  select  poor  locality,  situation,  soil  and 
varieties  to  start  with,  just  as  he  would  not  pursue  poor 
methods  in  the  conduct  of  the  business.  As  an  illustra- 
tion, the  writer  knows  persons  who  bring  to  the  Denison 
[Tex.  ]  market,  a  place  of  20.000  population,  Ives  and  Per- 
kins Grapes  in  bushel  baskets,  getting,  by  hard  work, 
about  one  cent  a  pound,  while  others  bring  in  neat  8- 
pound  baskets,  carefully  packed,  Delaware,  Brilliant, 
Diamond,  Niagara,  Rommel  and  others  of  like  good 
qualities,  and  get  from  30  to  50  cents  per  basket  the 
season  through,  with  brisk  sales  and  no  grumbling. 

It  may  be  said,  in  conclusion,  that  the  South  promises 
everything  to  the  wide-awake,  intelligent  Grape-grower, 
for  its  capabilities  are  unlimited  in  the  production  in 
quality  and  season  when  no  other  section  competes 
with  it.  and  it  has  vast  markets  at  home  and  in  the 
great  cities  just  north  of  it.  T.  V.  Munson. 

Grapes  on  the  Pacific  Slope.— The  Grape  industries  of 
California  are  established  upon  the  success  of  the  vinif- 
era  species.  There  are  two  wild  species  in  the  state, 
\Htis  Californica  and  V.  Arizoniea,  but  by  a  popular 
error  the  term  California  Grape  has  been  often  used  to 
indicate  the  Mission  Grape,  which  was  introduced  from 
their  earlier  establishments  in  Lower  California  by  the 
padres,  who  entered  the  territory  now  comprised  in  the 
state  of  California  in  1769,  to  extend  their  missionary 
work  among  the  aborigines.  This  Mission  Grape  has 
never  been  fully  identified  with  any  variety  now  grown 
in  Europe,  and  whether  the  padres  brought  it  to  America 
in  the  form  of  seeds  or  cuttings  is  not  known.  The  dif- 
ficulty in  identifying  it  has  led  many  to  consider  it  a 
seedling,  but  it  is  just  as  reasonable  to  hold  that  it  was, 
two  hundred  years  ago,  an  esteemed  variety  which  was 
displaced  in  the  course  of  vitieultural  progress  by  better 
varieties,  and  its  survival  at  the  California  Missions  is 
due  to  its  isolation  from  that  progress.  It  was  this  Grape 
which  was  found  in  California  by  the  early  American 
settlers,  and  very  large  areas  of  it  were  planted,  but  for 
the  last  thirty  years  it  has  decreased  in  favor  rapidly, 
being  displaced  by  many  other  varieties  of  superior  value 
for  various  purposes.  These  varieties  are  almost  wholly 
of  the  vinifera  species.  The  native  American  varieties 
and  their  improved  offspring  thrive  in  California  when 
given  suitable  situation  and  culture,  but  they  do  not 
meet  any  encouraging  market  demand.  A  very  few  pack- 
ages glut  the  San  Francisco  market  for  their  kind,  while 
the  vinifera  table  varieties  are  selling  in  large  quanti- 
ties. Only  a  few  individuals  give  any  consideration  to 
American  varieties  for  wine,  and  none  of  them  are  suited 
for  raisins.  The  only  attention  given  to  the  American 
species  is  in  the  use  of  some  of  thera  as  phylloxera-resis- 
tant roots,  upon  which  to  graft  the  vinifera  varieties,  as 
is  done  in  France;  and  California  experience  is  a  close 
reproduction  of  French  results  in  this  circumvention  of 
the  insect.  It  seems  probable,  although  some  districts 
are  still  free  from  invasion,  that  in  the  end  all  our  vinif- 
era vineyards  will  be  upon  American  roots. 

Grape-growing  upon  a  large  scale  began  in  California 
very  soon  after  the  American  occupation.    In  the  fifties, 


collections  of  the  leading  European  varieties  were  intro- 
duced, and  state  aid  was  secured  for  the  promotion  of 
viticulture.  The  first  raisins  were  shown  in  1863,  and  a 
considerable  wine  product  was  attained  soon  after,  but 
the  sale  of  it  was  attended  by  ninny  disappointments,  and 
discouragement  ensued.  In  llir  !;i(ti  r  stvcntics  the  wine 
interest  was  revived  by  b»-iii  r  ili  ntaml  t.>r  tlio  product, 
and  a  new  propaganda  for  t-xtcnsiuii  nu  bi'ttrr  lines  and 
with  more  suitable  methods  and  better  varieties,  was 
earnestly  taken  up.  Again  the  state  granted  funds  liber- 
ally, and  the  agitation  resulted  in  vine  planting  and 
cellar  construction  in  the  valleys  and  foothills  all  over 
the  state.  The  product  increased  more  rapidly  than  the 
demand  for  it,  and  the  quality  of  much  of  it  was  success- 


974.  The  common  short-pmnine  system  used  for  the 
Viniiera  Grape  in  California. 

fully  impeached.  Losses  and  disappointments  were 
again  encountered,  and  the  area  of  wine  Grapes  was 
largely  reduced  by  abandonment,  by  the  advancement 
of  the  phylloxera  and  by  the  inroads  of  a  peculiar  dis- 
ease which  has  baffled  effort  to  determine  its  cause, 
though  thousands  of  acres  have  been  swept  away  by  it. 
Even  the  lessened  wine  product  found  most  acute  trade 
issues  to  meet,  which  were  temporarily  overcome  by 
growers'  cooperative  effort  until  the  constantly  shrinking 
production  met  an  advancing  demand,  and  profitable 
prices  for  wine  Grapes  were  again  secured.  This  fact 
has  again  stimulated  interest  in  planting,  even  with 
the  greater  iiivi'stni.nt  required  by  resistant  roots,  and 
the  century  cli.^.s  ^\iili  a  renewal  of  confidence  which 
bids  fair  to  ai;.iiii  i\1i  ml  the  wine  industry  of  the  state. 

The  raisiu  interest  of  the  state  did  not  attract  wide 
attention  until  about  1875,  but  it  advanced  with  great 
rapidity  until  1894,  when  a  product  of  10:i  million  pounds 
was  reached  and  a  decline  of  value  below  the  cost  of 
production  ensued.  As  events  have  proved,  this  decline 
was  largely  due  to  lack  of  proper  system  in  marketing, 
for  a  period  of  loss  and  depression  has  been  followed  by 
return  to  prices  yielding  a  profit  through  control  of  the 
marketing  by  a  cooperative  association  of  the  growers. 
This  experience  came  just  in  time  to  save  the  raisin 
interest  from  large  sacrifices,  and  points  the  way  to 
future  maintenance.  The  shipping  of  table  Grapes  from 
California  to  the  markets  of  the  eastern  states  has 
reached  an  aggregate  of  about  a  thousand  car  loads  on 
several  different  years,  and  is  one  of  the  fixed  features 
of  overland  fruit  shipment.  The  area  of  Grapes  in  Cali- 
fornia in  1900  is  about  140,000  acres:  one-seventh  table 
Grapes,  two-sevenths  raisin  Grapes  and  four-sevenths 
wine  Grapes,  as  nearly  as  can  be  estimated. 

The  Grape  has  a  wider  range  of  adaptation  in  Cali- 
fornia than  any  other  single  fruit.  It  endures  all  eleva- 
tions to  which  commercial  fruit-growing  is  carried;  it 
thrives  in  the  most  intense  valley  heat  if  amply  supplied 
with  water  by  irrigation.  It  accepts  all  fertile  soils,  but 
is  most  profitable  upon  light,  deep,  warm  loams,  both 
in  the  valleys  and  on  the  hillsides.  All  varieties  which 
will  bear  well  with  such  treatment  are  grown  with  low 
stumps  and  very  short  pruning,  which  discards  nearly 
all  of  the  previous  season's  growth.  Only  a  few  varieties 
are  given  longer  canes  and  the  support  of  a  wire  or  a 
high  stake. 
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The  training  of  the  viuifera  Urape  is  very  unlilse  that 
of  the  native  Grapes.  The  stocks  are  liept  to  low,  strong 
stumps,  and  the  hearing  shoots  are  not  trained  or  are 
tied  to  stakes.  Trellises  are  not  used.  Fig.  974  shows 
3  epochs  in  the  common  style  of  pruning,  the  right-hand 
figure  representing  the  mature  vine. 

Though  hundreds  of  varieties  of  vinifera  have  been 
introduced  from  Europe  and  Asia  during  the  last  half 
century,  only  a  few  have  survived  cultural  and  commer- 
cial tests  and  are  now  planted.  For  raisins  the  prevail- 
ing varieties  are  White  Muscat  of  Alexandria,  and  the 
Muscatel  Gordo  Blanco  and  the  Malaga,  with  the  Sultana 
and  Thompson  Seedless  for  seedless  raisins :  for  table 
Grapes,  in  addition  to  the  foregoing,  the  Flame  Tokay, 
Emperor,  Cornichon,  Black  Malvoise,  Rose  of  Peru. 
Black  Hamburg,  Chasselas  varieties  and  Verdal  are 
chiefly  grown,  though,  of  course,  a  much  larger  list  pre- 
vails for  local  uses.  In  wine  Grapes  there  is  naturally  a 
larger  list  to  meet  local  requirements  of  soil  and  climate 
and  to  produce  the  various  kinds  of  wine. 
Acceptable  varieties  for  dry  wines  are : 
Eed  {Claret  and  Biirpundy) .—Zinlandel,  Carignan,  Mataro, 
Mourastel,  Petite  Sirah,  Petit  Bouschet,  Alicante  Bouscliet, 
Grenache,  Valdepenas,  Cabernet  Sauvignon,  St.  Maoaire,  Be- 
clan,  Mondeuse,  Blue  ElbUng,  Refosco,  and  Barbera. 

White  (Sauteme.  Bock,  etc.).— Semillon,  Sauvignon  Blanc 
and  Vert,  Johannisburg  Riesling,  Franken  Riesling.  Traminer, 
Chasselas  Dore  (Outedel) ,  Chauche  Gris,  Burger,  PoUe  Bbinche, 
I'eher    Szagos,    Green    Hungarian,    Palomino,  White   Pinot, 
Thompson  Seedless. 
Varieties  for  sweet  wines  are : 
Porfs.— Mission,  Malvoisie,  Grenache.  Trousseau. 
Sherry  and  jiraticirn.— Mission,  Palomino,  West  White  Pro- 
lifle,  Verdelho,  Felier  Szagos,  Sultana,  Thompson  Seedless. 

Angelica.  Mvscril,  etc.— Muscat  of  Alexandria,  .Muscatella, 
Furmint  (Tokay  wine). 

In  regions  of  the  Pacific  coast  north  of  California, 
vinifera  varieties  are  less  widely  grown,  and  locations 
meeting  their  requirements  must  be  selected  with  much 
care  and  circumspection.  The  number  of  varieties  is 
much  smaller  than  in  California,  as  there  is  no  product 
of  wine  or  raisins,  but  of  table  Grapes  only,  and  they  are 
almost  wholly  early  ripening  kinds,  which  can  mature  in 
the  shorter  growing  season  at  the  North.  On  the  other 
hand,  the  American  varieties  are  widely  grown,  the 
Concord,  Delaware,  Moore  Diamond,  Moore  Early,  Niag- 
ara and  Worden  being  most  favorably  reported. 

E.  J.  WiCKSON. 
Grapes  Under  Glass. -Under  glass,  the  European  va- 
rieties alone  are  used.  This  species,  ]'itis  vinifera.  is 
the  vine  of  the  ancients,  and  is  indigenous  to  the  more 
salubrious  parts  of  eastern  Asia  and  southern  Europe. 
It  is  referred  to  in  the  earliest  mythological  writings  of 
ancient  Egypt  and  thence  on  numberless  occasions,  no- 
tably in  the  Bible  and  the  New  Testament.  The  story 
of  the  spies  from  the  promised  land,  with  its  generous 
illustration,  has  excited  the  admiration  and  perhaps 
questioned  the  credulitv  of  many  of  us.  It  is  only  fair, 
however,  to  state  that  the  size  of  the  cluster  there  rep- 
resented has  been  amply  borne  out  in  recent  years. 
The  type  I'itis  vinifera,  if  there  ever  was  a  type,  has 
become  so  merged  and  modified  by  cultivation  in  differ- 
ent climates  and  countries  that  it  is  difficult  to  trace  it 
at  the  present  day.  Over  2,000  varieties  have  been  de- 
scribed, coveringthe  widest  range  in  size,  color,  texture 
and  flavor,  general  appearance  and  quality. 

For  disparity  of  size,  we  have  the  diminutive  Black  Cor- 
inth, from  which  the  Zante  currants  are  prepared,  and 
the  giant  Gros  Colman,  now  extensively  grown  for  com- 
mercial purposes  under  glass  in  England;  and  for  con- 
trast in  color  we  have  the  beautiful  Rose  Chasselas  and 
the  pink  and  white  Frontignans  and  JIuscats,  with 
their  superb  qualities  and  flavors,  growing  by  the  side 
of  the  blue-black  Alicante  of  thick  skin  and  coarser 
texture,  but  valuable  for  its  late-keeping  quality  ;  and 
worth  more  than  all  the  others  put  together,  we  have 
the  Black  Hamburg,  combining  all  the  good  qualities, 
and  easy  of  culture. 

Probably  in  no  branch  of  horticulture  is  the  garden- 
ers* skill  more  generously  rewarded  than  in  Grape- 
growing  under  glass.  In  England  it  has  been  an  essen- 
tial feature  of  horticultural  work  for  more  than  a  cen- 
tury, resulting  in  fruit  of  a  finer  quality  and  flavor  than 
that  grown  in  the    open  air,  and  very  often  enormous 
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clusters,  weighing  from  20  to  30  pounds.  St.irted  thera 
as  a  matter  of  luxury,  it  has  become  of  late  years  a 
matter  of  profit,  and  vineries  of  large  extent  have  been 
erected  for  commercial  purposes.  Probably  this  work 
has  been  retarded  here  by  the  introduction  of  (he  many 
very  excellent  varieties  of  our  native  (lia|Hs,  so  easily 
grown  in  the  open  air  and  so  constantly  improved  by 
hybridizing  with  the  European,  and  undoubtedly  this 
work  will  yet  result  in  a  much  closer  approach  to  the 
standard  of  European  quality. 

The  essential  difference  between  American  and  Euro- 
pean kinds  is  that  in  the  American  the  pulp  separates 
from  the  skin,  is  usually  tough  and  more  or  less  acid,  so 
that  it  is  disagreeable  to  remove  the  seeds,  while  in  the 
European  the  pulp  adheres  to  the  skin,  is  tender  and 
sweet  throughout,  and  the  seeds  are  easily  removed. 
European  Grapes,  when  well  grown,  are  valuable  and 
agreeable  for  the  use  of  invalids,  and,  undoubtedly,  in 
the  judgment  of  the  majority  of  people,  surpass  in 
quality  any  other  fruit  grown. 

The  subject  of  Grape  cultivation  under  glass  may  be 
divided  under  several  heads,  as  follows  :  The  Houses; 
The  Border;   The  Vines;   The  Fruit. 

The  /ToKses.- These  are  mainly  of  two  forms,  span- 
roof  and  lean-to,  with  occasional  modifications  between. 
Unless  one  has  ample  time  and  a  desire  to  study  their 
construction,  it  is  better  to  have  plans  and  estimates 
furnished  by  professional  builders. 

Span-roof  houses  are  adapted  to  large  places  with 
spacious  grounds,  and  particularly  when  an  ornamental 
effect  is  desired.  On  account  of  their  exposure  on  all 
sides,  they  require  very  careful  attention,  especially  if 
used  for  early  forcing  of  Grapes.  Where  early  work  is 
not  desired,  or  for  use  without  artificial  heat,  their  dis- 
advantage is  not  so  apparent.  Houses  without  artificial 
heat,  known  as  cold  graperies,  were  in  earlier  years  in 
more  general  use  than  those  with  heat,  but  have  about 
disappeared  with  the  introduction  of  the  modeni  eco- 
nomical heating  apparatus,  and  the  very  great  ad- 
vantage in  the  use  of  'the  same,  if  only  to  a  limited 
extent. 

Lean-to  houses,  on  account  of  their  snug  construction 
and  protection  from  northerly  or  prevailing  winds,  are 
especially  desirable  for  early  forcing  of  Grapes  (Figs. 
975,  970).  Often  a  stable  or  other  building  can  be 
utilized  for  the  north  side,  but  generally  a  wall  of  brick 
or  stone  is  erected  for  this  purpose.  Such  a  wall  can  be 
covered  on  the  outside  with  Ampelopsis  tricuspidatu,  or 
Crimson  Rambler  roses,  producing  a  beautiful  and  or- 
namental effect.  A  good  house,  on  a  small  scale,  can  be 
made  of  hotbed  sash  (Fig.  970). 

Foundations  for  the  other  three  sides  or  for  a 
span-roof  vinery  can  be  constructed  of  ma- 
sonry or  wood.    Masonry  is  preferable,  as 
the   conditions    of    requisite    heat    and 
moisture  are  very  destructive  to  wood 
work,  especially  near  the  ground. 
With    masonry,     piers    are 
erected,  starting  from  solid 
ground   and  up    to  near 
the      surface.      They 
should  be  about  2 
feet   in   length, 
with    spaces 


Q75.    A  good  lean-to  Grape  house. 
The  roots  run  tbrough  the  wall  to  an  outside  border. 
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of  2  feet  between,  and  opposite  each  space  a  viue 
is  to  1)6  planted  inside  the  house,  as  hereafter  de- 
scribed. Strong  capstones,  thick  enough  to  come  slightly 
above  the  surface  of  the  border  and  about  18  inches 
wide,  are  then  laid  from  pier  to  pier.  On  such  a  founda- 
tion a  superstructure  can  be  erected  with  some  eonfi- 
denoe.  For  the  hsLne  of  the  supersti-ucture  masonry  is 
preferable,  about  18  inches  in  height  being  necessary 
before  the  glass  work  begins.  A  hollow  wall,  constructed 
of  hard  brick  and  cement,  is  desirable,  and  openings 
should  be  left  for  ventilation.  The  upper  surface  of 
these  walls  should  be  covered  with  cement.  If  con- 
structe<l  of  wood,  the  same  general  plan  should  be  car- 
ried out,  using  the  most  durable  kiud  only. 

Aside  from  its  durability,  masonry  has  an  advantage 
over  wood  in  being  a  better  equalizer  of  temperature, 
and  the  heavy  back  wall  of  a  lean-to  house  can  be  made 
of  great  value  for  this  purpose.  The  general  plans  of 
the  superstructure  are  shown  in  the  illustrations.  It 
should  present  as  much  glass  surface  as  possible.  The 
frame  can  be  of  iron  or  wood,  as  preferred.  Light,  heat 
and  moisture  are  the  great  features  desired,  also  a  gen- 
erous supply  of  air  under  favorable  conditions.  The 
glass  should  be  of  good  quality,  otherwise  blisters  will 
burn  the  foliage  and  fruit.  Small  ventilators  covered 
with  wire  gauze  should  be  built  in  the  foundation  walls, 
and  large  ones  at  the  upper  part  of  the  house.  Ventila- 
tion should  always  be  free  from  a  draft  or  sudden 
change  of  temperature.  A  draft  is  just  as  unpleasant 
to  a  sensitive  vine  in  a  house  as  it  is  to  a  human  being, 
and  if  subjected  to  it  disease  is  sure  to  follow,  mildew 
being  the  tirst  evidence;  and  yet  a  generous  supply  of 
air  is  a  prime  requisite  in  growing  Grapes  under  glass, 
especially  duriug  the  ripening  period.  Previous  to  that 
time  the  lower  ventilators  should  be  very  carefully  used, 
some  growers  never  opening  them  until  the  Grapes  be- 
gin to  color,  and  the  new  growth  and  foliage  are  some- 
what hardened.  More  or  less  air  is  always  admitted 
around  the  glass  in  a  very  equable  manner  and  thence 
to  the  upper  ventilators. 

The  modern  heating  apparatus,  consisting  of  a  boiler 
in  an  adjacent  pit  for  heating  water,  with  circulating 
pipes  throughout  the  house,  as  shown  in  illustralicms  ,.u 
Greenhouse,  is  a  very  perfect  and  economical  Mipi'lii f 
of  heat,  and  it  should  be  erected  by  a  praciic;il  lunliln. 
A  little  heat  at  a  critical  time  will  often  s:i\-.'  :i  liuu^i- 
full  of  Grapes,  and,  while  it  can  be  dispensed  with,  its 
advantages  are  very  material. 

It  is  possible  to  fruit  Grapes  in  benches  in  pots,  re- 
moving the  pots  when  the  fruit  is  past,  and  using  the 
house  for  other  purposes  (Fig.  977). 

The  Border.  — A  good  border  is  of  great  importance,  as 
no    permanent  success   can    be    obtained 
without  it,  and  probably  the  difference 
between    success    and    failure    more 
often   lies    here    than   in  any   other 
feature. 

It  is    a  good    plan  to  construct 
vineries  so  that  their  borders  can 
be  somewhat  elevated  above  the 
surrounding  ground,  as  better 
drainage  is  thus  secured,  and 
good  drainage  is  imperative 
(Fig.    9751.       The     border 
should   fill  the  house  in- 
side and   extend  outside 
adjacent   to    where   the 
vines    are    planted    at 
least 6  feet  when  tirst        ^.    ,  „„ 
made,    and    to    this       '^T^'cr^ 
outside  border  ad-  K^i  _* 

ditions  should  be 
made  every  two 
or  three  years 
of  from  2  to  4 
feet  until  a 
width  of  20  feet 
Is  secured.  The 
bordercanhard-  „ 
ly  be  made   too  Lean-to  grapery  glazed  with  sash, 

rich,  provided  the  material  is  well  decomposed.  A 
mixture  of  six  parts  good  loamy  turf  from  an  old 
pasture  or  piece  of  new  ground,  and  one  part  of  well 
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prepared  manure,  one  part  old  plaster  or  mortar,  and 
one  part  of  ground  bone,  all  to  be  well  composted  to- 
gether, will  meet  all  the  requirements.  If  the  subsoil  is 
clay,  a  foundation  of  old  brick  and  mortar  is  very  desir- 
able to  insure  drainage.  The  border  above  this  should 
be  from  2  to  3  feet  in  depth.  No  trees  or  shrubs  should 
be  permitted  to  extend  their  roots  into  it,  a  very  com- 
mon cause  of  trouble,  and  nothing  whatever  should  be 
grown  on  it,  although  the  temptation  to  try  a  few  melons 
or  some  lettuce  is  often  too  great  to  be  overcome,  and 


977.  Even-span  house,  with  the  vines  plunged  in  pots. 


these  probably  do  a  minimum  of  damage.  In  such  a 
border,  if  properly  supplied  with  water,  the  viue  roots 
will  remain  at  home,  and  not  go  wandering  off  into 
trouble.  Where  extra  early  work  is  not  desired,  no  at- 
tempt should  be  made  to  keep  the  frost  entirely  out  of 
the  border  during  the  winter,  as  this  is  apt  to  result  in 
a  heavy,  sodden  surface  in  spring.  It  is  better  to  spade 
it  up  roughly  just  before  winter  and  cover  with  a  good 
coat  of  manure,  permitting  the  frost  to  enter  the  ground 
some  inches.  In  the  spring  it  is  dug  over  again  and, 
when  rakeil  off,  presents  a  rich,  lively  surface.  The  in- 
xi.li-  l.cir.l.r  is  to  be  covered  with  a  coat  of  well-rotted 
iii;iTiun  .  niid  spaded  up  and  well  watered  at  the  time  of 
■    es.    For  niidseasou  work,  from  February 


to  do  this  in  New  York 
uTNiiii,'  the  vines  nicely  until 
'li:i|ii  u  month  or  more  later. 
'•:uly  (Jrapes  can  be  brought 
iy,  mill  the  later  ones  through 
iiiiiiilhs.  It  is  much  better  to 
■rn  (irape  rooms,  where  they 
lip  for  several  months  through 


1.5  to  .'Man-h 

state,  till'  insiili'  lii.r'di-r' 
the  outside  lioi-ilii-  is  III 
Then  without  hard  f..i.  ii 
in  by  the  last  of  Juiu-m-  .1 
the  following  two  or  tlin- 
store  late  Grapes   in  nm, 

can  be  kept  fresh  and  pill     ,  __    _ 

the  winter,  than  to  attempt 'extra  early  work  by  starting 
vines  in  heated  borders  in  November  and  December. 

The  Vines. —  Tha  amateur  should  purchase  these  from 
some  nurseryman  of  established  reputation.  Vines  1  or 
2  years  old  are  better  than  older  ones.  For  supporting 
the  vines,  light  cast-iron  brackets  are  secured  to  the 
rafters,  and  these  suiqiort  wins  running  lengthwise  of 
the  house  about  L'j  iiich.s  fnuu  the  glass,  and  to  these 
wires  the  vines  are  tii-il  as  fast  as  they  grow.  The  vines 
are  to  be  planted  inside  the  house  about  a  foot  from  the 
front  wall  and  about  4  feet  apart,  placing  one  opposite 
each  opening  in  the  fouudation  as  before  described.  It 
is  not  desirable  to  plant  them  along  the  back  wall  of  a 
lean-to  house.  They  should  be  cut  back  to  two  or  three 
buds  near  the  ground,  and  when  these  start  the  strong- 
est shoot  only  is  selected  for  training  and  the  others 
rubbed  off.  As  this  shoot  advances  it  is  tied  to  the  wires, 
and  it  may  reach  the  limit  of  the  house  by  July  1,  or 
perhaps  not  until  September  1,  depending  on  the  care, 
the  vigor  of  the  vine,  and  the  border.  Once  there,  the 
end  is  pinched  and  the  cane  continues  to  strengthen  and 
increase  in  size  and  store  up  material  in  the  lateral 
buds  until  the  end  of  the  season,  when  it  is  taken  down 
and  pruned  to  one-third  its  length,  laid  on  the  ground 
and  covered  from  the  sun  for  the  winter.  Care  should 
be  taken  that  mice  do  not  eat  out  the  buds,  as  once  out 
they  can  never  be  restoreii.  In  the  spring  of  the  second 
year,  or  as  soon  as  it  is  desired  to  start  the  vines,  they 
are  tied  up  again,  and  the  terminal  shoot  again  trained 
to  the  top  of  the  house,  where  it  is  stopped  as  before. 
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Any  fruit  appearing  on  this  shoot  should  be  removed. 
The  lateral  shoots  that  start  out  each  way  below  the  ter- 
minal should  be  thinned  to  about  12  or  15  inches  apart 
on  each  side.  This  is  an  important  feature,  especially  if 
we  adopt  the  spur  system  of  pruning,  which  we  will  first 
consider,  for  we  are  now  establishing  our  vine  for  a 
long  term  of  years,  and  it  is  desirable  to  have  it  sym- 
metrical with  the  side  shoots,  and  fruit  evenly  distrib- 
uted over  its  entire  length.  An  example  of  a  well  bal- 
anced vine  is  given  in  the  illustration  of  the  Muscat 
Hamburg.  A  few  clusters  of  fruit  may  be  taken  from 
this  part  of  the  vine  this  second  year,  and  the  laterals 
should  be  pinched  at  two  eyes  beyond  the  cluster,  and  as 
they  break  pinched  again  through  the  season.  As  soon 
as  the  leaves  fall,  the  vines  are  again  taken  down  for 
pruning.  The  terminal  should  be  shortened  about  one- 
half  and  the  side  shoots  cut  back  to  a  bud  very  close  to 
the  main  stem,  when  it  goes  through  the  winter  as 
before. 

At  the  beginning  of  the  third  year  the  terminal 
again  goes  to  the  top  of  the  house  without  fruit,  when 
it  is  stopped  and  the  laterals  are  allowed  to  bear  as  be- 
fore, say  not  more  than  one  pound  of  fruit  per  foot  of 
the  main  stem.  We  now  have  our  vine  established  to 
the  top  of  the  house,  and  the  only  pruning  in  after  years 
is  to  cut  the  laterals  each  year  close  to  the  main  stem. 
A  bud  will  nearly  always  be  found  in  the  first  one- 
eighth  inch,  sometimes  several  of  them.  When  these 
start,  the  strongest  is  selected  and  the  others  rubbed 
off,  unless  one  is  desired  for  training  to  the  opposite 
side  to  fill  a  vacancy  there.  When  the  vines  attain  full 
strength,  two  pounds  of  fruit  per  foot  of  main  stem  can 
be  grown,  but  heavy  loads  require  great  care.  Too 
heavy  a  load  causes  shanking,  and  then  all  is  lost.  The 
stems  of  the  berries  wither  and  the  fruit  turns  sour  be- 
fore ripening.  Rigid  pinching  of  the  laterals  is  very 
important.  Commence  at  the  second  joint  beyond  the 
cluster,  or  about  18  inches  from  the  main  stem,  and 


978.   Pruning  to  spurs. 
A  long  or  old  spur  is  shown  on  the  left. 

pinch  thereafter  as  fast  as  new  shoots  break  and  show 
a  leaf.  Pinch  early  and  often.  It  has  been  said  that  a 
good  gardener  can  carry  the  summer  prunings  from  a 
large  vinery  for  an  entire  season  in  his  vest  pocket. 
Some  require  a  wheelbarrow.  At  the  place  where  the 
laterals  start,  a  spur  soon  forms  on  the  main  stem,  from 


spurs  pruned 


which  the  system  takes  its  name.  .It  often  becomes 
several  inches  in  length  and  quite  ungainly.  This  spur 
system  of  pruning  is  represented  in  Figs.  978-980. 

In  the  other  system  of  pruning,  known  as  the  "long 
rod"  or  "long  cane"  system,  a  new  cane  is  grown  up 
from  a  bud  near  the  ground  every  year  as 
often  as  desired  to  replace  the  old  one, 
which  is  entirely  removed.  It  is  often  de- 
sirable to  do  this.  If  the  vine  is  well  es- 
tablished, this  new  cane  can  be  fruited  its 
entire  length  the  first  season,  the  laterals 
being  pinched,  as  before  described.  It 
will  produce  finer  fruit,  but  it  is  not  as 
safe  with  a  heavy  load  as  an  old  cane. 

An    ample  supply  of  water  .judiciously 
and  freely  used,  particularly  at  the  time  of 
starting  the  vines,  is  an  absolute  neces- 
sity.    It    should    not    be    applied    in    the 
liouse,    however,    during    the    period    of 
blossoming,  as  a  dry  air 
is  advantageous  for  the 
transfer    of    the    pollen 
for  fertilization. 

An  important  feature 
is  thinning  the  clusters 
and  establishingthe  load 
a  vine  has  to  carry.  This 
requires  experience  and 
judgment.  As  a  rule, 
about  one-half  the  clus- 
ters should  be  removed 
—  oftenmore  — care  being 
taken  to  balance  the  load 
evenly  on  each  side.  This 
should  be  done  as  early 
as  the  general  form  of 
the  clusters  can  be  seen, 
except  with  the  Muscats  and  other  shy  setting  kinds, 
when  it  may  be  well  to  wait  for  the  berries  to  set,  as 
some  clusters  set  perfectly  while  others  fail. 

Thinning  the  berries  should  be  attended  to  promptly, 
selecting  cool  days  and  mornings  for  this  work.  Close 
growing  kinds,  like  Alicante,  cannot  be  commenced  on 
too  early  after  setting,  and  it  is  much  better  to  crowd 
this  work  than  to  have  it  crowd  the  operator.  In  many 
varieties  one-third  to  one-half  the  berries  have  to  be 
removed.  Experience  is  the  only  guide  in  this.  A 
pointed  stick  is  very  useful  with  the  vine  scissors,  and 
never  touch  the  clusters  with  the  fingers. 

Tying  up  the  shoulders  of  the  clusters  is  necessary  to 
permit  a  free  circulation  of  air  and  light,  otherwise" the 
interior  may  decay,  and,  once  started,  the  cluster  is  soon 
gone.  The  principal  diseases  or  troubles  to  guard 
against  are  mildew  and  red  spider.  The  remedy  for  the 
former  is  sulfur,  and  for  the  latter  moisture.  Mildew 
is  generally  brought  on  by  a  sudden  change  of  tempera- 
ture. A  vigorous  condition  of  the  vine  has  much  to  do 
in  resisting  it.  Red  spider  will  almost  always  appear  in 
the  hot  weather  of  July  and  August  if  tlie  vines  are 
allowed  to  become  too  dry. 

Thrips  are  sometimes  very  injurious,  but  can  be  con- 
trolled with  nicotine,  which,  if  properly  applied,  will 
not  injure  the  fruit.  Thrips  and  red  spider,  if  not  taken 
in  time,  multiply  rapidly,  and  "an  ounce  of  prevention 
is  worth  a  pound  of  cure"  in  these  cases. 

Perhaps,  in  a  general  way,  the  most  important  requisite 
of  all  is  a  large  amount  of  enthusiasm  and  love  for  the 
work.  This  is  necessary  to  insure  the  continued  care 
and  culture  requisite  to  permanent  success. 

The  Frtiit  Variefiex.  —  A^  said  before,  very  many  va- 
rieties exist,  but  probably  not  one-half  of  these  are  in 
active  cultivation  at  the  present  time.  Varieties  are 
adapted  to  localities,  soils,  climates,  etc.  Perhaps  50 
have  been  grown  under  glass  in  this  country.  Of  these 
we  will  consider  a  few  of  the  more  prominent. 

The  Black  Hamburg  is  more  extensively  grown  and 
of  more  value  for  this  purpose  than  all  others  put 
together,  because  it  meets  the  requirements  of  the  ordi- 
nary cultivator,  and  will  stand  abuse  and  neglect  and 
still  give  fair  results  better  than  any  other  "kind.  It 
rarely  gives  very  large  clusters,  but  is  a  free  bearer,  sets 
perfectly,  will  carry  heavy  loads  and  matures  early. 
Under  better  care  the  appearance  and  improvement  in 
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quality  is  remarlcable,  and  it  can  be  made  as  good  as  the 
best.  It  is  the  variety  with  which  the  novice  begins. 
Many  houses  consist  entirely  of  Black  Hamburgs,  and 
many  that  do  not  would  give  far  better  satisfaction  if 
they  did, 

Muscat  of  Alexandria  is  the  best  of  the  white  varie- 
ties for  general  cultivation.  It  requires  a  higher  tem- 
perature and  longer  season  than  the  Black  Hamburg 
to  come  to  perfection,  and  will  keep  longer  after  cutting 
than  that  kind.  When  well  grown  and  ripened  it  may 
be  taken  as  a  standard  of  quality.    See  Fig.  980. 

Muscat  Hamburg  is  a  black  Grape,  probably  a  cross 
between  the  two  above  named  varieties,  and  presenting 
marked  characteristics  of  each.  It  has  beautiful  taper- 
ing clusters  of  fine  quality. 

Barbarossa  is  a  good  variety  for  those  ambitious  to 
grow  large  clusters,  and  when  well  grown  is  of  fine  • 
quality.  It  is  a  late  black  Grape,  requiring  a  long  season 
to  ripen  well,  but  repays  for  the  trouble  by  keeping 
thereafter  for  a  long  time.  Clusters  frequently  grow  to 
8  or  10  pounds  in  weight,  measuring  about  24  inches 
each  way,  and  they  have  been  grown  to  more  than 
double  this  weight. 

Other  large-growing  varieties  are  the  White  Nice 
and  Syrian,  the  latter  of  which  is  said  to  be  the 
kind  that  the  spies  found  in  the  land  of  promise.  Clus- 
ters of  20  to  30  pounds  weight  are  common  to  these  two 
coarse-growing  kinds,  but  their  quality  is  so  poor  that 
they  are  now  rarely  grown. 

Grizzly  Frontignan  is  a  beautifully  mottled  pink  Grape 
—  quite  a  deep  pink  sometimes  — and  has  long,  slender 
clusters.  In  quality  and  flavor  it  is  unsurpassed  by  any 
other  Grape,  and  it  ripens  rather  early. 

Royal  Muscadine  is  an  early  white  Grape  of  fair  quality 
and  good  habit;   frequent  in  English  houses. 

Gros  Colman,  a  large  black  Grape  of  fine  quality  and 
a  late  keeper,  is  now  grown  largely  for  commercial  pur- 
poses in  England  and  sent  to  this  side  to  supply  our 
wants  in  this  line  in  spring.  The  berries  frequently 
measure  4H  inches  around,  and  it  therefore  requires 
early  and  severe  thinning. 

Alicante  is  a  black  Grape  of  very  distinct  character, 
seeming  to  depart  somewhat  from  the  vinifera  type, 
very  juicy,  and  of  fair  quality.  It  has  a  very  thick  skin, 
and  is  about  the  best  for  long  keeping. 

Lady  Downs  is  another  late  black  Grape  of  good 
quality,  but  not  adapted  to  all  localities.  Rose  Chas- 
selas,  a  small  red  Grape,  is  the  earliest  and  very  beauti- 
ful. Trentham  Black,  the  earliest  black  Grape,  has  small 
clusters,  but    large,  soft    berries    quite    like    Alicante. 


Foster  Seedling  is  a  beautiful  midseason,  amber- 
colored  Grape,  with  large  clusters  and  berriee  some- 
times  liable  to  crack.     Madresfield   Court  Muscat  is  a 


982.  Floret  of  a  Grass  (rye).    Much  enlarged. 
cc,  floral  glume  and  palet ;  a,  stigmas  ;  bbb,  stamens. 

midseason  Grape  — fine  in  quality,  but  also  inclined  to 
crack.  This  trouble  can  often  be  controlled  by  twisting 
or  slitting  the  stems  of  the  clusters,  thereby  checking 
the  flow  of  sap. 

Many  other  popular  varieties  are  described  in  various 
works  devoted  to  Grape  culture. 

For  other  notes  on  Grapes  under  glass,  see  the  article 
on  Forcing.  £>_  ^^  Dunning. 

GRAPE-FRUIT,    See  Citrus  Decnmava  and  Pomelo, 

GRAPE  HYACINTH.    Mnscari  botryoides. 

GRAPE,  SEASIDE.     Coccoloha  uvifera. 

GRAPTOPHVLLUM  (Greek  words  referring  to  the 
variegated  foliage).  Acanth&cew.  An  oriental  genus  of 
about  5  species  of  tender  shrubs,  one  of  which  is  cult, 
in  a  very  few  American  conservatories  for  its  variegated 
foliage,  and  is  said  to  be  very  popular  in  India  and 
through  the  tropics.  No  two  Ivs.  are  marked  exactly 
alike,  but  the  yellow  color  is  near  the  midrib  rather  than 
at  the  margins.  The  genus  is  close  to  Thyrsacanthus,  but 
in  Thyrsacanthus  the  fls.  are  not  so  distinctly  2-lippeo. 
Lvs.  opposite,  entire  (in  one  species  spiny-dentate), 
of  ten  colored :  fls.  reddish  purple,  wide  gaping,  clustered 
either  in  a  terminal  thyrse  or  in  the  axils;  corolla  tube 
inflated  above;  upper  lip  with  2  short  recurved  lobes; 
lower  lip  .'^cut;   stamens  2.     For  culture,  see  Jusficia. 

hort^nse,  Nees  {G.  pictum,  Griff.  Jnsticia  picta^ 
Linn.).    Caricature  Plant.   Height  finally  G-8  ft. :  lvs. 
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elliptic,  acuminate,  irre^ilarly  marked  with  yellow  alon^ 
the  midrib:  fls,  crimson,  in  axillary  whorls;  corolla  pu- 
bescent. Habitat?  B.R.  ]o:1227.  Lowe  45.  (B.M.  1870 
shows  a  variety  with  reddish  brown  coloring). 

GRASS  {Graminecp).  Annual  or  perennial  herbs 
(some  bamboos  woody),  mostly  tufted  or  decumbent, 
rarely  climbing,  often  creeping  and  rooting  at  the  base. 
True  roots  fibrous.  Stems  (culms)  simple  or  branching, 
usually  hollow  (wheat),  sometimes  solid  (maize)  between 
the  nodes.  Leaves  springing  from  the  nodes,  alternate, 
in  two  vertical  rows  on   the    stem;  the  sheaths  closed 


perfect  or  imperf 
Between  each  Him 
(rarely  3)  minut*- 
3  (rarely  1,  2  or  u 
1-ovuled  ;    styles 


ite  of  true  calyx  or  corolla. 
and  tlower  are  usually  2 
■iiles  (lodicules).  Stamens 
!|;  pistil  1:  ovary  1-celled, 
(rarely  1  or  3),  usually    plumose: 


963.   Spike  of 


Uye),  containing  many  flowers. 


when  young,  but  usually  split  down  one  side  in  matur- 
ing; ligule  a  thin  tongue-like  growth  at  the  apex  of  the 
sheath  ;  blade  entire,  parallel-veined,  commonly  long 
and  narrow  ;  a  2-keeled  membranous  prophyllum  {or 
leaf)  always  standini^  between  each  branch  and  the 
main  axis.  Spikelets  in  panicles,  racemes  or  spikes, 
usually  consisting  of  2  (rarely  0,  1,  or  more  than  2) 
chaffy  empty  glumes  at  the  base  of  a  short  axis  (ra- 
chilla),  which  supports  one  or  more  floral  glumes,  in  the 
axil  of  each  of  which  is  commonly  1  flower.      Flowers 


fx-uit  (grain  or  caryopsis)  seed-like,  often  enclosed  by 
the  palet  and  its  floral  glume.  Seed  erect,  closely  cov- 
ered by  the  tliin  pericarp;  embryo  small,  on  one  side  of 
thr  1m...  .,f  the  endosperm.  Figs.  981-98-4  show  the 
strurtiH-.    ,,f  various  Grass  florets. 

Pt'iiniii;il  (Irasses,  such  as  those  commonly  grown  for 
meadow,  pasture  or  lawn,  produce  large  numbers  of 
sterile  shoots  that  hear  leaves  from  very  short  stems, 
but  no  flowers.  There  are  many  widely  different  plants, 
which  in  popular  language  have  the  name  "grass"  at- 
t:u'h*-d  to  them,  such  as  knot-grass,  rib-grass,  cotton- 
^'rass.  sea-grass,  eel-grass,  sedge-grass,  scorpion-grass, 
bat  these  do  not  belong  to  the  family  here  under  consid- 
eration. Neither  are  the  clovers  and  their  allies,  or  the 
sedges  and  rushes,  to  be  called  Grasses.  No  other 
plants  are  truly  entitled  to  this  name,  excepting  those 
answering  to  the  description  above  given. 

The  plants  most  likely  to  be  mistaken  for  Grasses  are 
the  sedges  (Cyperacefe),  of  which  there  are  large  num- 
bers in  great  variety  frequently  found  on  wet  land.  The 
best  popular  way  to  distinguish  Grasses  from  sedges 
is  this:  the  leaves  of  sedges  are  arranged  on  3  sides 
or  angles  of  the  stem,  while  on  Grasses  they  are  found 
on  2  sides,  alternate  and  2-ranked.  In  making  use  of 
this  test,  care  must  be  taken  to  select  well  grown,  erect 
stems.  Most  sedges  have  solid  stems  and  most  Grasses 
have  hollow  stems.  To  learn  to  distinguish  plants  of  the 
Grass  family  is  easy,  but  to  discriminate  between  spe- 
cies is  difficult. 

Among  the  species  most  commonly  known  are  timo- 
thy, red  top,  June-grass,  ore  hard- grass,  meadow  fox- 
tail, the  fescues,  oat-grass,  sweet-vernal,  quack-grass, 
Bermuda-grass,  sugar  cane,  chess,  and  the  cereals,  such 
as  wheat,  barley,  rye,  oats,  rice,  sorghum,  Indian 
corn.  In  number  of  species  the  Grass  family  occupies 
the  tifth  place  with  3,500,  while  the  compositae,  legumes, 
orchids  and  madderworts  are  larger.  In  number  of  indi- 
viduals, the  Grasses  excel  any  other  family.  Seed  plants 
are  arranged  In  200  to  220  families,  and  of  all  these  the 
true  Grasses  are  of  greatest  importance  to  man ;  in  fact, 
tht'v  are  of  more  value  as  food  for  man  and  cb.nipstic 
animals  than  all  other  kinds  of  veiri-tatiun  n.iul  iiied. 
Noiif  of  these  families  is  more  widely  'listrilmtcd  over 
the  earth's  surface,  or  is  found  in  greater  i-xtrujues  of 
climate  or  diversity  of  soil. 

The  species  are  very  numerous  in  tropical  regions, 
where  the  plants  are  usually  scattered,  while  in  a  moist, 
temperate  climate,  though  the  species  are  less  numer- 
ous, the  number  of  plants  is  enormous,  often  clothing 
vast  ai'eas.  Where  soil  is  thin  or  moisture  insufficient, 
the  <4rasses  grew  in  buufhrs  nioro  or  less  isolated. 
Plants  of  one  sr.-ijon  of  llir  family  I'aTiira.-cje  predomi- 
natr  ill  flu-  t^o|'i■■^  and  warm  1cm]"Tati'  rr-rions,  while 
plants  of  llii-  otlicr  s.-ctiun,  Poa.'.ic.  pn-doniinate  in  tem- 
perate and  cold  regions. 

Overstocking  dry  grazing  districts  checks  the  better 
Grasses,  destroying  many  of  them,  and  encourages  the 
bitter  weeds  which  multiply  and  occupy  the  land. 

A  Grass  extends  its  domain  by  runnint,'  rootstocks,  by 
liberating  seeds  enclosed  in  the  gluni's,  wliirli  are 
caught  by  the  breeze,  by  some  passing  animal,  or  the 
nearest  stream  ;  the  twisting  and  untwisting  of  awns 
bury  some  of  them  in  cracks,  crevices  or  soft  earth. 
In  case  a  growing  stem  is  thrown  down  for  any  reason, 
several  of  tln^  low.  r  nodes  pruniiitly  elon^'atc  im  the 
lower  si'h'  am!  iliii~^  l.rinu''  thi-  to]>  iiilo  an  rrc-l  position. 
Each  sliealh  sujq.ori^  and  liolds  nv.-t  th<-  t.-nd.-r  lower 
portion  of  tlic  intcrnoib.',  whi-i-e  it  is  soft  and  weak;  it 
also  protects  the  young  branches  or  panicles.  Thrifty 
blades  of  Grasses  suitable  for  pasture  and  lawn  elongate 
from  the  lower  end,  so  that  when  the  tips  are  cut  off 
the  leaves  do  not  cease  to  elonj^ate,  Imt  renew  their 
length.  When  exposed  to  sun  or  dry  air,  the  blades  de- 
velop a  thicker  epidermis,  and.  by  shrinking  of  some 
of  the  delicate  bulliform  cells  of  the  uppnr  epidermis, 
they  djminisli  tlieir  surface  as  they  roll  their  edges  in- 
ward or  brinir  tlnMii  tojj^ether.  like  closing:  an  open  bonk. 
When  the  plant  is  in  flower  the  minute  and  delicate  lodi- 
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cules    become    distended    ju.«t    in    time    to    spread    the 
gluraes  and  liberate  the  stamens. 

Grasses  are  not  so  much  employed  for  ornamenting 
homes  as  their  merits  warrant.  By  selecting,  some  can 
be  found  suited  to  every  weeli  of  the  growing  season, 
though  many  of  them  are  in  their  prime  during  June, 
the  month  of  roses.  Wild  rice  (Zizania)  is  fine  for  rich 
soil  in  the  margins  of  ponds,  and  masses  of  reed  gras.s 
for  deep  beds  of  moist  mucli.  For  massing  or  for  bor- 
ders the  following  and  others  are  stately:  Artindo  Do- 


984.  Staminate  spikelet  of  a  Grass  (maize). 
Showing  two  rtorets.  one  of  which  (with  three  stamens 
is  expanded.  1,  1,  empty  glumes;  2,  2,  palets.  Enlarged. 


nax,  A.  conspiciia,  maize,  pampas  grass,  Eulalia,  rib- 
bon grass,  Andropixjon  formosus,  A.  Salepensis,  As- 
pereUa  Hysfrij-,  Tripsacum.  For  glaucous  blue-green, 
use  Ji^lifinus  ari'nu riii>:,  Fi-.^lum  ,j/,iu<'ii  and  Poa  ccesia. 
For  potting  and  lii>i',lrrs,  IIhi,    ar.    strii'i-cl  varieties  of 

Dactylis,  Anthoxantliuiii.   Al^i uius,  ll^lrns    lanatns, 

IT.  mollis,  Poa  triciulis,  I'liU  iiin  iinitciisc;  and  others 
may  soon  be  produced.  Fur  talile  ilecoration  nothing 
is  better  than  the  elegant,  airy  panicles  of  large  num- 
bers of  wild  Grasses,  sucii  as  s])ccies  of  Poa,  Koeleria, 
Eatonia,  Panicum,  Paspalum,  F.ra^rrostis,  Muhlenbergia, 
Bromus,  Festuca,  Agrostis.  Dischainpsia,  Uniola,  Briza, 
Vinna  pendnla.  For  lai-f,'c  halls  ami  exhibitions,  what 
surpasses  sheaves  of  wheat,  Ijarley,  rice,  oats  or  any 
of  the  wild  Grasses  f  For  decoration,  Grasses  should  be 
cut  before  ripe,  dried  in  the  darli  in  an  upright  position, 
and  may  be  used  in  that  condition  or  dyed  or  bleached. 
For  paths,  nothing  is  more  pleasing  than  strips  of  well 
mown  lawn. 

Drainage  keeps  out  sedges  and  encourages  the  better 
Grasses;  manure  and  irrigation  help  the  best  Grasses  to 
choke  and  diminish  most  weeds.  Enough  has  already 
been  done  to  show  that  rich  rewards  are  sure  for  him 
who  patiently  and  intelligently  attempts  to  improve 
Grasses  for  any  purpose  whatever  by  selection  and 
crossing.  Quack-grass  is  e.xcellent  for  holding  embank- 
ments ;  Ammophila  arenariit  for  holding  drifting 
sands.  The  Grass  family  furnishes  its  full  quota  of 
weeds,  among  them  quack-grass,  crab-grass,  chess, 
June-grass,  sand-bur,  stink-grass. 

Turf -forming  Grasses  are  those  that  spread  freely  by 
creeping  rootstocks,  such  as  June-grass,  quack-grass, 
Bermuda-grass,  Rhode  Island  bent  and  red-top,  while 
most  others  are  more  or  less  bunchy.  For  northern 
regions  not  subject  to  severe  droughts,  sow  Rhode 
Island  bent  and  June-grass  botli,  or  either  one  alone; 
for  northern  regions,  which  are  liable  to  suffer  from 
dry  weather,  sow  June-grass  and  plant  Bermuda-grass. 
These  two  on  the  same  ground  supplement  each  other  in 
different  kinds  of  weather,  securing  a  green  carpet  dur- 
ing every  part  of  each  growing  season.    -^  j   Beal. 
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GRASSES,  POPULAR  NAMES  OF.  Tliere  are  few 
Grasses  which  hold  comniauding  positions  as  specimen 
plants,  although  the  agricultural  values  of  Grasses  are 
transcendent.  Some  of  the  commoner  vernacular  Grass 
names  are  given  below,  with  references  to  the  proper 
genera:  Animated  Oats,  yl if im.  Artificial  G.,  some- 
times used  for  certain  forage  plants,  as  sorghum,  but 
also  leguminous  plants,  as  clover,  lucerne,  sainfoin. 
Awnlees  Brome  G.,  lirnnins  inermis.  Beach  G.,  Am- 
mophila arejiariit.  Bear  G.,  unusual  name  for  yucca 
ftlamenfosa .  Beard  €r.,  Andropogon  ;  also  Pohjpoqon 
Mnnspelii'Hsis.  Bengal  G.,  Selnrin  IlnUca.  Bent'O., 
Aipnxtis.  Bermuda  G.,  ('«/)rio/«  Ihirliihni.  Blue-eyed 
G.,  Sisiirhichium.  Blue  G.,  T'on.  Blue  Joint  G.,  r,(^n,i 
iiq>;islis  Canadtiisis.  Bog  G.,  (',irf.r.  Bristly  Fox- 
tail G.,  Kri.iriii  inaiiiia.  Brome  G.,  Jhoiiiiis.  Buffalo 
G..  Ji,„-l,l„i'  d,n-ii,lnid,s.  Canada  Blue  G.,  P'm  ,;.„,- 
pressii.  Ca.na.Ty  G.,  Plialaris  CiiKirinisis.  Cat-tail  G., 
Plileiim  pralense.  China  G.,  Bcehmrrin  niven.  Citro- 
Tie\la,G.,  Andropogo)!  yurdiia.  Cotton  G.,  Eriophoiiiin. 
Couch  G.,  Agr.tpyruin  repens.  Crab  G.,  KliK.tine  and 
Piniiriim  .tinif/Hiiiali .  Creeping  Bent  G.,  Af/ro.sli.'i  stulo- 
iiifcni.  Crested  Dog's  Tail,  Ci/iioanrii.i  cristatns. 
Deer  G.,  I,'h,.n,i  I'iminl,;,.  Dog's  Tail  G.,  Ct/iios- 
uni.<.  Eel  G.,  \-„llisii,ria  spiriili.-:.  English  Rye  G., 
Liiliiim  perenne.  Esparto  G.,  .s'/i/m  teimcissima. 
Feather  G.,  Stipa  pennnla.  Feather  Sedge  G.,  A  iidrop- 
o,j<iii  .-laccharoides.  Fescue  G.,  Fi.-:luca.  Finger-comb 
G.,J>iictitloct,:niii>ii.  Finger  G.,  Clilnris.  Fowl  Meadow 
G.,  P<ia  sirntiiiit.  Fly  Away  G.,  .liir.K-ilis  srahrn.  Four- 
leaved  G.,P(ir/.<  ,iii,idrif,.ltii.  Foxtail  G.,  AInpecitnis 
pratrnsis.  Golden  Top  G. ,/..(///.; n/,/,i  iiid-ru.  Guinea 
G.,P<iiii<-„iii  j„m,  )il,,riiiH  ;  also  erroneously  used  for 
AiiilriipiHjiiii  Ilaji-pciixix.  Hair  G.,  Ai/rostis  scabra. 
Hare's  Tail  G.;  Liujiinm  omtns.  Ka.saockG.,  Deschamp- 
siii  <■'! s/iilos,!.  Herd's  Grass  in  New  Ens,'land  is  timothy 
(Phi,  1,1,1  jir„l,  ,is,):  in  I'eiinsylvania,  Florin  (Agrostis 
r,,!,/,,,-!.-:!.  Holy  G.,  ni,,;„-hl„u  bvn,ilis.  Hungarian 
G.,  ,S,/,iri,i  Il,ili,;i.  Italian  Rye  G.,  L„liiim  Ititliciim. 
Japanese  Lawn  G.,  Z,iiixi,,  jii,ii,i,iis.  Job's  Tears  6., 
C.IIJ-.  Johnson  G.,.l //.//■.,;, „,,„„  //„/,/..  „.us.  JuneG.,A'f( 
pndi'iisis.  Kentucky  Blue  G.,  P,„i  ]ir,il,  >i.ii.';.  Large 
Quaking  G.,  J>iiz,i  maxiina.  Little  Quaking  G.,  A'ci'su 
minor.  Love  G., -Eriigrostis  fleyfnis.  Lyme  G.  of  up- 
holstery is  P,sclia»ipsi<i  c«".s7/(/".<o.  Marram  G.,  Am- 
mophilo  iiniiiu-in.  Meadow  Foxtail  G.,  Al,ii>,i'!iriis 
pr,il,-)i.-<is.  Myrtle  G.,  Aronis  C.ilniinix.  Oat  G., 
Arrli,ii,ilh,'rniii  „ r,„,i,;iii,i  :  also  various  species  of 
Avena.  Orchard  G.,  lhi,:l!ilis  glom,:r,jt,i.  Palm-leaved 
G.,  Puiirinii  sulcatum.  Pampas  G.,  Gynerium.  Pep- 
per G.,  L, pidium  ;  &\so  Pilularia  globulifera..  Flume 
G.,  Kri,iiillnis  BaveHHw.  Pony  G.,  Calamagrostis 
str,,l„.  PurpleBent  G.,  r((?fu»<.ri7/'«  hn-ripills.  Quack, 
Quick,  or  Quitch  G.,  A,ir„piir,im  r.pms.  Quaking  G., 
Bri;:,i.  Rattlesnake  G.,  Iiri:.,i  ma.rimn.  Ray  G.,  Lol- 
inm  peniiiie.  Red  Top  G.,  .l./ro.s//.--  rul,,,iris.  Reed 
G.,  .1 /■»»</<>,  li,niih,;,.  Reed  Bent  G.,  Cihi mogrotstis. 
Reed  Canary  G.,  Pholoris  ,iri(v,liii,iri,i.  Rescue  G., 
Broiiiiis  iiiii.doid.s.  Rhode  Island  Bent  G.,  A,ir,,.^liscun- 
ill,l.  Ribbon  G.,  Pli,il,irix  ,, nnidiii, !,■,•, i .  var.  i;iriegata. 
Rough  Bent  G.,  .1(/'"*''^'  K,;,!,r,i.  Roughish  Meadow  G., 
Poa  tririalix.  Rough-Stalked  Meadow G.,  P,',i  trivialis. 
Rye  G.,  L,>linm  per,'iiii,-.  Sand  G.,  <',ihiinorilf,i  lonqi- 
folia.  Scurvy  G.,  C„i-lil,,n-l,i  ,,ffi,'iH,ilis.  Scutch  G., 
Capriohi,  Dactylon.  Seacoast  Bent  G.,  Agrostis  coarc- 
tata.  Seneca,  G.,  IIirrnclil',a  harralis.  Se.ixme  G.,  Trip- 
sa,-uyti.  Sheep's  Fescue  G.,  Festuca  orina.  Silk  G., 
A'!r"^tis  srahrii .  Silver 'Re^rdiG,,  Andropogon  argent  ens. 
Sour  G.,  lo.-al  name  for  l!iiiii,\c  Acetosella.  Squirrel-tail 
G.,  Ilordiiiw.  Sta.T  G.,  Ciillltrii'lic  ;  also  locally  for 
ffypo.ris  and  Al,-lris.  Striped  G.,  Phalirris  arundin- 
a,;;i.  var.  i;i ri,-,iiil'i ■  Sweet-scented  Vernal  G.,  Anthox- 
oiilhi,rrud,,r,iliim.  Ta.W'SLea.Aow OatG.,  A  rrlunnOiernm 
,'lulius.  Tickle  G.,  Agmslis  scihra.  Tear  G.,  Coix 
L,ichntma  Jobi.  TexasBlue  G.,  P,„i  uraehnifera.  Timo- 
thy, Phi,  inn.  Tufted  Hair  G.,  Desehiimpsia  ccpspitosa. 
Vsmilla,  G.,  fTi,  rorJiloa  borealis.  Viper's  G..Scorson- 
,'r,i.  White  Bent  G.,  Agrostis  alba.  Whitlow  G., 
p,;ib„,  .spfcially  D.  verna and  Saxifragn  trid,i,lyliles. 
Wood  Meadow  G.,  Poa  nemoralis.  Woolly  Beard  G., 
Eri,i)ithus.  Worm  G.,  Spigelia ;  also  Sedum  album. 
Yellow-eyed  G.,  .Vyris.  Zebra  6.,  Miscanlhus  Sin- 
ensis. 
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GEASSWOKT.    See  Ce-rastitim. 

GRATtOLA  (Latin,  grace  or  favor,  from  its  reputed 
healiu^  qualities).  ScrophulariAcece.  This  genus  con- 
tains au  unimportant  trailing  annual,  which  grows  wild 
in  wet,  satwly  places  from  Quebec  to  Fla.,  and  bears 
yellow  fls..  half  an  inch  long,  from  June  to  September. 
6.  at'irea,  Mahl.,was  once  offered  by  collectors.  It  is  a 
glandular  plant,  with  Ivs.  lanceolate,  entire  or  remotely 
denticulate,  and  2  sterile  filaments.   B.B.  3:162. 

6BAV£SIA  (after  C.  L.  Graves,  who  collected  in 
Madagascar).  MeJastomAcece.  Three  species  of  dwarf 
warmhouse  foliage  X'lants,  natives  of  Madagascar,  and 


^^ 


985.   Asa  Gray  at  76  years. 


cult,  in  a  few  American  conservatories.  For  culture  and 
for  distinctions  from  allied  genera,  see  Bertolonla,  un- 
der which  name  most  of  the  varieties  are  still  known. 

grutt&ta,  Triana  {Bertoldnin  gi4tff)ta, 'Hook.).  Caules- 
cent, erect:  branches  obtusely  4-angled:  petioles  long, 
densely  scurfy-powdery:  Ivs  membranous,  5-nerved, 
rotund  at  base,  slightly  scurfy  above  and  spotted,  under 
side  and  calyx  scurfy-powdery,  cymes  terminal,  several- 
fld.  Int.  1865,  and  first  described  at  B.M.  5524  as  B.  gut- 
tata, where  the  Ivs.  are  shown  with  fairly  well  defined, 
double,  longitudinal  rows  of  roundish  pink  dots.  F.  S. 
16:1696  is  probably  a  copv  of  B.M.  5524.  (See,  also,  Gt. 
1865,  p.  ."^85,  and  B.H.  I860,  p.  225.)  Var.  Bup^rba,  Hort., 
I.H.  26:  :i."i9  (1x79)  is  shown,  with  more  and  larger  red- 
dish ]mri'lc  spots,  which  are  less  regularly  arranged. 
Var.  Legrelleina  (B.  Legrelledna,  Van  Houtte).  An 
alleged  hybrid  obtained  liy  Van  Houtte  and  figured  in 
F.  S.  23 :  2407.  Coigneux  refers  this  plate  to  Grnresia 
guttata,  but  no  iis.  are  shown,  nor  have  the  Ivs.  any 
spots.  The  nerves  are  outlined  in  white,  and  some  of 
the  cross  veins  for  short  distances.  Var.  Alfred  Bleu 
is  brilliantly  spotted  and  lined  with  bright  red,  the 
nerves  boiiUv  outlined,  the  cross  veins  interruptedly 
outlined.  I.H.  41 :13  ( 1894).  Var.  margariticea,  Nichol- 
son {B.  margaritdcea.  Hort.  \V.  Bull=.S''';>'"'/"  mar- 
garitacea.   F.S.  16:1697).    See  DC.  Mon.  Phan.  7:  537. 


GEAY,  ASA  (Fig.  9851,  botanist  and  naturalist,  was 
born  in  Paris,  Oneida  couniy,  N.  Y.,Nov.  18,  1810,  and 
died  in  Cambridge,  Mass.,  Jan.  30,  1888.  His  father 
was  a  tanner.  He  studied  medicine,  but  never  prac- 
ticed it.  He  early  became  interested  in  botany,  and 
entered  into  correspondence  with  Dr.  Lewis  C.  Beck 
and  Dr.  John  Torrey,  both  of  whom  were  well  known 
botanists  of  the  time.  In  1833.  Gray  became  assistant 
to  Torrey,  who  held  the  chair  of  chemistry  and  botany 
in  the  New  York  College  of  Physicians  and  Surgeons. 
From  this  connection  dates  his  serious  botanical  work. 
His  first  book,  the  "Elements  of  Botany,"  appeared  in 
1836.  To  the  schools,  however,  he  became  best  known 
through  his  "Lessons," which  first  appeared  in  1857.  To 
the  last  revision  of  this  book,  in  1887,  he  gave  the  name 
"Elements  of  Botany,"  thus  reviving  the  title  of  his 
maiden  effort.  The"BotanicaIText  Book  "first appeared 
m  1842:  it  went  to  a  sixth  edition  in  1879.  Prom  the 
fiist  this  work  was  accepted  as  the  highest  authority 
on  the  subjects  which  it  treated;  and  it  is  to-duy  the 
model  for  the  formal  presentation  of  morphology  and 
taxonomy.  Gray  is  further  known  as  an  author  of  text- 
books in  the  admirable  books  for  youth,  "How  Plants 
Grrw  "  1858,  and  "How  Plants  Behave,"  1872.  Gray's 
texts  at  once  became  standards,  and  have  done  more  to 
m-ike  botany  teachable  in  the  schools  than  any  other 
-\n  encau  works.  They  are  expressions  of  the  older  or 
topicil  method  of  presenting  plant  subjects,  as  con- 
trasted with  the  newer  ideals  which  first  intro- 
duce the  pupil  to  biological  or  life  problems.  They 
will  always  be  known  as  having  marked  an  epoch 
in  the  teaching  of  botany  in  America. 

Gray  was  chiefly  known  for  his  taxonomic  and 
descriptive  work  with  plants.  It  fell  to  bis  hand 
to  review  the  North  American  flora.  The  western 
country  was  largely  unknown  botanically.  The 
collections  of  government  surveys  and  of  individ- 
uals went  to  him  for  study.  His  publications  on 
this  new  flora  are  voluminous  and  critical.  He  also 
levievved  the  floras  of  many  of  the  Pacific  islands 
and  of  Japan.  His  most  ambitious  work  was  the 
Synoptical  Flora  of  North  America."  This  great 
work  began  to  appear  in  1838,  at  which  time  he  was 
a  junior  author  with  Torrey.  After  having  passed 
to  two  volumes,  comprising  the  orders  from  Ra- 
nunculacece  through  Compositse,  the  work  whs  dis- 
continued until,  in  1878,  he  published  the  Gamo- 
petalaj  after  Compositse.  In  1884,  he  published  the 
families  from  Caprifoliacese  through  Compositse. 
The  necessity  of  studying  the  wealth  of  new  mate- 
rial resulting  from  the  extension  of  the  national  do- 
main made  the  completion  of  the  work  impossible 
in  the  interim.  The  work  is  still  in  progress  by 
Gray's  successors. 

Gray's  most  widely  known  systematic  work  is 
the  "Manual  of  the  Botany  of  the  Northern  United 
States,"  which  first  appeared  in  1848,  and  which  he  took 
through  five  editions.  The  sixth  edition,  from  the  hand 
of  Sereno  Watson,  Gray's  successor  in  taxonomic  work, 
appeared  in  1889.  From  the  first  it  has  been  the  stan- 
dard flora  of  its  region.  In  1868,  Gray  supplemented 
the  manual  by  the  "Field,  Forest  and  Garden  Botany," 
which  was  designed  as  an  easy  introduction  to  the  com- 
moner wild  and  cultivated  plants.  Gray  regarded  this 
as  his  poorest  work,  ifet  it  met  a  need  and  has  been 
deservedly  popular.  It  has  been  our  most  acceptable 
account  of  cultivated  plants.  It  lacks  the  criticiil  spirit 
of  his  other  works,  and  the  accounts  of  the  cultivated 
plants  were  drawn  largely  from  literature,  rather  than 
from  the  plants  themselves.  Working  chiefly  with  taxo- 
nomic questions.  Gray  found  little  interest  in  plants 
which,  by  domestication,  have  been  made  to  vary  to  the 
confusion  of  the  old  specific  bounds.  Yet  it  is  remark- 
able how  accurately  he  indicated  the  species  which 
have  been  chiefly  concerned  in  the  evolution  of  garden 
forms,  and  how  comprehensively  he  covered  the  field  of 
the  domestic  flora.  A  revision  of  the  "Field,  Forest  and 
Garden  Botany  "  was  made  in  1895. 

In  his  view  of  species,  Gray  accepted  the  dominant 
English  ideal  as  held  by  the  Hookers  and  by  Benthani. 
Species  were  large  conjunctive  groups:  he  tended  to 
make  few  rather  than  many.  There  were  indications  of 
a  revolt  from  this  point  of  view  in  the  later  years,  but 
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his  personality  and  influence  prevented  any  great  defec- 
tion. At  the  present  time,  the  pendulum  seems  to  have 
swung  to  the  opposite  extreme.  Species  are  small  dis- 
junctive groups:  authors  tend  to  make  many  rather 
than  few.  It  will  probably  be  a  decade  or  more  before 
the  species-ideal  swings  back  to  the  middle  point,  where 
only  a  pendulum  can  rest. 

Gray  was  a  philosophical  naturalist.  He  was  one  of 
the  tirst  of  the  great  American  naturalists  to  espouse 
the  main  argument  of  D.arwin's  "Origin  of  Species." 
In  this  respect  he  stands  in  bold  contrast  to  his  great 
colleague  Agassiz.  Gray's  influence  was  the  greater 
because  he  was  known  to  be  a  pronounced  theist.  He 
entered  the  conflict  which  arose  between  organic  evolu- 
tion and  theology,  and  did  much  to  heal  the  schism. 
His  writings  on  the  evolution  controversies  were  pub- 
lished in  two  volumes,  "Darwiniana"  and  "Natural 
Science  and  Religion." 

Gray  was  a  constructive  philosopher,  as  well  as  a 
critic.  His  essay  ou  the  "Relations  of  the  Japanese 
Flora  to  that  of  North  America,"  was  one  of  tlie  first 
masterful  attempts  to  explain  the  principles  of  the  dis- 
tribution of  species.  This  essay  stands  for  the  following 
conceptions:  that  species  have  one  origin;  that  distri- 
bution over  the  earth  is  due  to  physical  causes;  that 
the  origin  of  the  north  temperate  flora  is  circumpolar. 
One  who  is  unfamiliar  with  the  points  of  view  of  his 
time  cannot  catch  the  full  significance  of  these  conclu- 
sions. They  are  now  accepted,  not  challenged.  Into 
philosophical  discussions  of  cultivated  plants  he  made 
few  excursions,  although  his  paper  on  the  running 
out  of  varieties  has  become  a  standard;  and  in  his 
manv  reviews  he  made  occasional  contributions  to  this 
field'. 

Asa  Gray  was  a  lovable  man.  He  was  gentle,  quiet, 
sweet-tempered;  intellectually  he  was  keen  and  pene- 
trating. Both  by  his  personality  and  his  teaching,  he 
exerted  an  incalculable  influence  on  American  botany, 
and,  indeed,  on  American  biological  science.  In  Europe 
he  became  a  representative  of  what  was  best  in  Ameri- 
can science.  Harvard  College,  in  which  he  held  a  pro- 
fessorship from  1842  until  his  death ,  became  the  Mecca  of 
every  American  botanist.  Here  he  built  up  the  most 
important  herbarium  and  botanical  library  in  the  New 
World.    He  was  the  master  of  American  botany. 

Gray's  writings  were  voluminous.  He  was  known  as 
one  of  the  most  skilful  of  American  reviewei's  and  bi- 
ographers. His  scattered  untechnical  writings  were 
repnbli.shed  in  two  volumes  in  1889,  by  Professor  Sar- 
gent, as  the  "Scientiflc  Papers  of  Asa  Gray."  See  the 
"Letters  of  Asa  Gray,"  2  vols.,  1893,  by  his  widow.  Jane 
Loring  Gray.  L.  H.  B. 

GREENHOUSE.  In  America  the  word  Greenhouse  is 
used  generically  for  any  glass  building  in  which  plants 
are  grown,  with  the  exception  of  coldframes  and  hot- 
beds. Originally  and  etymologically,  however,  it  means  a 
house  in  which  plants  are  kept  alive  or  green:  in  the 
Greenhouse  plants  are  placed  for  winter  protection,  and 
it  is  not  expected  that  they  shall  grow.  The  evolution 
of  the  true  Greenhouse  seems  to  have  begun  with  the 
idea  of  a  human  dwelling  house.  At  first  larger  win- 
dows were  inserted;  and  later,  a  glass  roof  was  added. 
In  early  times  it  was  thought  best  to  have  living  rooms 
above  the  Greenhouse,  that  it  might  not  freeze  through 
the  roof.  Even  as  late  as  1806,  Bernard  McMahon, 
writing  in  Philadelphia,  felt  called  upon  to  combat  tliis 
idea.  The  old  or  original  conception  of  a  Greenhouse  as 
a  place  for  protecting  and  storing  plants  is  practically 
extinct,  at  least  in  America  (Fig.  980). 

Other  types  of  plant  houses  are  the  conservatory 
(which  see),  in  which  plants  are  kept  for  display;  the 
forcing-house  (see  Forcing),  in  which  plants  are  forced 
to  grow  at  other  times  than  their  normal  season;  the 
stove  or  warmhouse  ;  the  propagating  pit.  Originally 
the  warmest  part  of  the  plant-house,  that  part  in  which 
tropical  plants  were  grown,  was  heated  by  a  stove  made 
of  brick,  and  the  house  itself  came  to  be  called  a  stove. 
This  use  of  the  word  stove  to  designate  the  warmest 
part  or  room  of  the  range  is  universal  in  England,  but 
in  America  we  prefer  the  word  warmhouse  (and  this 
word  is  used  in  this  Cyclopedia).  Originally,  hothouse 
was  practically  equivalent  to  stove,  but  this  term  is 
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little  used  in  this  country,  and  when  used  it  is  mostly 
applied  generically  in  the  sense  of  Greenhouse. 

It  will  thus  be  seen  that  there  is  no  one  word  which 
is  properly  generic  for  all  glass  plant  houses.  The  word 
glasshouse  has  been  suggested,  and  it  is  often  used  in 
this  work;  but  there  are  other  glass  houses  than  those 
used  for  plants.  It  seems  best,  therefore,  to  use  tlie 
word  Greenhouse  for  all  glass  buildings  in  which  xdants 
are  grown;  and  usage  favors  this  conclusion. 

The  long,  low  Greenhouse  range,  of  the  type  which 
we  now  know  in  our  commercial  establishments, 
probably  had  a  different  origin  from  the  high-sided 
Greenhouse.  The  glasshouse  range  appears  to  have  de- 
veloped from  the  practice  of  protecting  fruits  and  other 


986.  The  old-time  Greenhouse. 

With  opaque  roof   and  sash-made  sides  (Aber* 
crombie,  ITyti). 

plants  against  a  wall.  In  European  countries,  particu- 
larly in  England,  it  is  the  practice  to  train  fruits  aud 
other  plants  on  stone  or  brick  walls,  in  order  that  they 
may  be  protected  from  inclement  weather  and  receive 
the  greater  sun  heat  which  is  stored  up  in  the  masonry. 
It  occurred  to  Nicholas  Facio  Duilhier  to  incline  these 
fruit  walls  to  the  horizon  so  that  they  would  receive  the 
greater  part  of  the  incident  rays  of  the  sun  at  right 
angles.  He  wrote  a  book  on  the  subject  of  "Fruit-Walls 
Improved,"  which  was  published  in  England  in  1()99. 
Facio  was  a  mathematician,  and  he  worked  out  the 
principle  of  the  inclined  walls  from  mathematical  con- 
siderations. Such  walls  were  actually  built,  but  accord- 
ing to  the  testimony  of  Stephen  Switzer,  who  wrote  in 
1724,  these  walls  were  not  more  successful  than  those 
which  stood  perpendicularly.  Certain  of  these  walls  on 
the  grounds  of  Belvoir  Castle,  and  over  which  grapes 
were  growing,  received  the  additional  protection  of 
glass  sash  set  in  front  of  the  inclined  walls  and  over 
the  vines.  In  addition  to  this,  flues  were  constructed 
behind  the  wall  in  order  that  heat  might  be  given.  The 
construction  of  hollow  heated  walls  was  not  uncommon 
in  that  day.  The  satisfactory  results  which  followed 
this  experiment  induced  Switzer  to  design  glass-covered 
walls.  The  "glasshouse"  which  he  pictured  in  the 
"Practical  Fruit-Gardener "( 17H1 )  represents  a  Green- 
house '^^i  ft.  wide  in  the  clear.  Fig.  987.  At  the  back  of 
this  house  is  an  inclined  heated  wall  on  which  the 
grapes  are  grown.  Three  and  one-half  ft.  in  front  of 
this,  a  framework  is  erected  to  receive  the  sash.  Tliere 
are  3  tiers  of  openings  or  windows  along  the  front,  the 
two  lower  ones  of  which  are  for  window  sash,  and  the 
upper  one  is  vacant  in  order  to  provide  for  ventilation 
and  to  allow  space  to  receive  the  lower  sash  when  they 
are  lifted  up.  The  whole  structure  is  covered  with  a 
roof  or  coping.  Switzer  declares  that  the  introduction 
of  these  covered,  sloping  walls  "led  the  world  "  to  the 
"Improvement  of  glassing  and  forcing  grapes,  which 
was  never  done  to  that  Perfection  in  any  Place  as  it  is 
upon  some  of  the  great  Slopes  of  that  elevated  and 
noble  Situation  of  Belroir  Cftstle/'  Johnson,  in  his 
"History  of  English  Gardening,"  quotes  the  remarks  of 
Switzer,  and  makes  the  statement  that  the  use  of  these 
walls  "led  to  the  first  erection  of  a  regular  forcing  struc- 
ture of  which  we  have  an  account."  The  immediate  out- 
come of  these  covered  walls  seems  to  have  been  the 
lean-to  Greenhouse,  and  from  that  has  developed  the 
double-span  glass  range  of  the  present  day.  Long  be- 
fore Switzer's  time  plants  were  forced  in  a  crude  way, 
even  by  the  Romans,  mostly  by  being  placed  in  baskets 
or  other  movable  receptacles,  so  that  they  could  be 
placed  under  cover  in  inclement  weather;  but  the  im- 
provements of  Facio  and  Switzer  seem  to  have  been 
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amongst  the  earliest  attempts  to  make  low  glass  ranges 
for  plants,  particularly  iu  England. 

It  was  about  the  beginning  of  the  nineteenth  century 
that  great  improvements  began  to  be  made  in  the  glass- 
house. This  new  interest  was  due  to  the  introduction 
of  new  plants  from  strange  countries,  the  improvement 
of  heating  apparatus,  and  the  general  advance  in  the 
art  of  building.  The  ideals  which  prevailed  at  the  open- 
ing o  the  century  may  be  gleaned  from  J.  Loudon's 
"Treatise  on  Several  Improvements  recently  made  in 
Hot-Houses."  London,  1S0.5.  One  of  the  devices  recom- 
mended by  Loudon  will  interest  the  reader.    It  is  shown 


GREENHOUSE 

Locution,  Plans,  Grttdinrj,  Foundations,  Framework, 
Glazing  and  Painting,  Plant  Tables.  Ventilation,  Heat- 
ing. 

ioca?»OH.  — Greenhouses  which  are  intended  for  use 
in  connection  with  the  garden  should  be  placed,  for  con- 
venient attendance,  within  the  garden  iuclosure  or 
along  its  boundary.  A  good  location  for  the  garden 
will  usually  be  found  the  best  one  for  the  Greenhouse. 

A  conservatory  or  Greenhouse  designed  for  a  private 
place,  where  specimen  and  blooming  plants  will  be  kept 
for  the  pleasure  of  the  family  and  entertainment  of 
visitors,  should  be  attached  to  the  dwelling  or  located  as 


7.  Switzer's  glasshouse,  built  i 


inclined  wall.     1731. 


in  Fig.  988.  The  bellows  is  used  for  the  purpose  of 
forcing  air  into  the  house,  that  the  plants  may  be  sup- 
plied with  a  fresh  or  non-vitiated  atmosphere.  ''By 
forcing  the  air  into  the  house,  once  a  day  or  so,  double 
the  quantity  of  air  which  the  house  usually  contains" 
can  be  secured.  The  house  could  be  "charged."  The 
tube  leading  from  the  bellows  is  shown  at  h;  it  dis- 
charges at  c.  Curtains  run  on  the  wire,  i:  the  curtain 
cord  is  at  f. 

All  commercial  structures  are  now  built  on  the 
plan  of  the  long,  low  glass  range,  with  very  little  height 
at  the  e.aves.  The  taller  glass  structures,  if  built  at  all, 
are  used  for  conservatory  purposes  or  as  architectural 
features.  The  general  tendency  of  the  building  of  glass 
structures  is  towards  extreme  simplicity  (Fig.  1005). 
In  the  extreme  South,  lattice-work  buildings  are  some- 
times used  for  the  protection  of  plants,  both  from  light 
frosts  and  from  the  sun  (Fig.  9SI1).  The  heating  which 
is  now  employed  in  this  country  is  of  three  different 
kinds:  hot  water  under  very  low  pressure  or  in  the  open 
tank  system;  hot  water  in  practically  closed  circuits; 
and  steam.  Hot  water  under  low  pressure  is  an  old-time 
idea  of  heating,  and  is  not  now  popular  in  this  coun- 
try except  for  conservatories  and  private  establish- 
ments. "The  heavy,  cumbersome  pipes  are  not  adapted 
to  laying  over  long  distances  and  under  varying  con- 
ditions. The  commercial  houses  are  now  heated  by 
means  of  wrought-iron  pipes,  which  go  together  with 
threads.  The  comparative  merits  of  steam  and  hot 
water  in  these  wrought-iron  pipes  are  much  discussed. 
For  large  establishments,  particularly  those  which  are 
on  various  elevations,  and  which  are  likely  to  be  changed 
frequently,  steam  is  preferable;  and,  on  the  whole,  it 
seems  to  be  gaining  in  favor  for  commercial  establish- 
ments. It  requires  no  more  attention  on  the  part  of  the 
operator,  when  modern  heaters  are  used,  than  hot  water. 
However,  the  merits  of  one  system  or  the  other  are 
very  largely  those  of  the  individual  establishment  and 
apparatus,  and  the  personal  choice  of  the  operator  (see 
Forcing). 

The  special  American  literature  on  Greenhouse 
struction  and  management  will  be  found  in  the  follow- 
ing books:  Leuchars' "Hot-Houses,"  1850;  Henderson's 
"Practical  Floriculture,"  first  ed.,  1869;  Field's  "Green- 
house as  a  Winter  Garden,"  18(i9;  Hunt's  "How  to 
Grow  Cut-Flowers,"  1893;  Taft's" Greenhouse  Construc- 
tion," 1893;  Bailey's  "Forcing  Book,"  1897;  Taft's 
"Greenhouse  Management,"  1898.  l    H.  B. 

Greenhouse  Construction.  —  For  convenience,  th 
ject  may  be  considered  under  the  following  head: 


near  as  possible  in  a  well-kept  part  of  the  grounds.  A 
conservatory  does  not  require  a  full  southern  exposure. 
Most  decorative  plants  thrive  as  well  or  better  and  con- 
tinue in  bloom  for  a  longer  time  if  kept  in  a  house  hav- 
ing plenty  of  light,  but  so  located  as  to  receive  but  lit- 
tle direct  sunlight.  Large  ranges  of  glass  adapted  to  a 
variety  of  purposes  are  generally  kept  separate  from 
other  buildings.  In  parks  the  location  should  be  near  a 
main  entrance. 

The  location  of  a  range  of  glass  for  commercial  pur- 
poses, where  the  elements  of  expense  and  profit  are  to 
have  the  first  consideration,  is  of  great  importance. 
The  chief  items  which  determine  the  desirability  of  a 
suitable  location  are  the  adaptability  and  value  of  the 
land,  cost  of  fuel  delivered,  ample  and  inexpensive 
water  supply,  an<l  proximity  to  a  market.  The  top  of  a 
bleak  hill  or  the  bottom  of  a  valley  should  both  be 
avoided.  Level  land,  or  that  having  a  southerly  slope,  is 
the  best. 

P?««s.— When  a  site  for  the  proposed  Greenhouse  has 
been  decided  upon,  full  plans  should  be  made  before 
commencing  to  build.  The  plans  should  embrace  not 
only  the  glass,  which  is  required  at  once,  but  should 
provide  for  the  largest  increase  which  can  be  antici- 
pated. In  this  way  houses  can 
be  erected  which  are  convenient 
to  work  and  have  a  good  ap- 
pearance, with  small  extra  cost 
for  building  only  part  at  a  time. 
Attention  should  be  given  to 
the  speci.al  peculiarities  of  the 
location,  like  the  esjiosure  to 
the  sun,  grade  of  ground,  shape 
of  lot,  and  best  location  for  the 
heating  apparatus.  Each  com- 
partment should  have  the  pro- 
per form  of  house  and  exposure 
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to  the  light  adapted  to  the  plants  for  which  it  is  pro- 
vided. 

It  will  readily  be  seen  that  to  locate  and  plan  a  range 
of  glass  to  the  best  advantage  requires  skill  and  expe- 
rience     111  a  communication  recently  received  by  the 


d  Plant-house. 

writer  from  a  superintendent  of  one  of  the  most  i 
portant  botanic  gardens  iu  the  country,  it  was  remarked 
that  "when  the  architect  prevails,  the  gardener  fails 
It  is  also  true  to  a  greater  degree  than  in  almost  any 
other  class  of  buildings  that  the  beginner  or  aniateu 
who  undertakes  to  phin  and  construct  his  own  Green 
house  is  likely  to  pay  well  for  his  experience,  and  will 
at  least  sympathize  with  the  "lawyer  who  pleaded  his 
own  cause  and  found  he  had  a  fool  for  a  client."  This 
is  perfectly  true,  as  many  know  to  their  cost.  To  plan  a 
Greenhouse  satisfactorily  the  designer  must  have  a 
practical  knowledge  of  the  requirements.  To  meet  this 
increasing  demand,  specialists  can  be  found,  known  as 
''horticultural  architects,'*  who  devote  their  entire 
time  to  this  branch  of  work. 

Grading.  — The  floor  of  the  Greenhouse  should  be  a 
few  inches  above  the  outside  grade.  As  most  Green- 
houses are  necessarily  built  low  to  accommodate  the 
plants,  a  small  terrace  around  them  adds  to  the  elevn- 
■  tion  and  the  good  appearance  of  the  structure.  It  will 
usually  be  best  to  keep  the  floor  of  a  Greenhonse  all  on 
one  level.  When  the  variation  in  the  grade  of  the  ground 
is  not  too  great,  the  floor  line  should  be  at  the  highest 
point  of  the  grade.  In  the  case  of  a  long 
house,  the  floor  line  is  sometimes  made  the 
same  as  the  natural  grade,  but  such  an  ar- 
rangement is  to  be  avoided  whfu  possible. 
For  locations  on  a  hillside,  the  different 
apartments  may  have  different  floor  levels, 
with  necessary  steps  between 
them. 

All  the  sod  and  loam  should  be 
removed  from  the  space  to  be 
covered  by  a  Greenhouse,  and  all 
the  filling  necessary  made  with 
subsoil.  The  latter  should  be  laid 
in  thin  layers  and  each  wet  down 
and  thoroughly  tamped.  Loam 
used  for  filling  under  a  Green- 
house is  apt  to  become  sour,  and 
will  continue  to  settle  for  a  long 
time,  causing  much  trouble  and 
annoyance. 

Foil vrlntions.  — Too  much  care  ^. 
cannot  be  given  to  the  preparation 
of  good  foundations.  These  are 
usually  of  brick,  butmay  bemade 
of  stone  or  concrete.  The  brick 
walls  take  up  less  room  in  the 
house  than  stone,  and  are  usually 

less  expensive.  The  foundu tion  walls  should  be  extended 
down  to  a  point  below  the  frost  line,  generally  3  or  4  feet 
deep,  and  are  usually  raised  about  2  feet  above  the  grade. 


An  inexpensive  wall  of  rubble  stone  work  or  of  concrete 
is  all  that  is  needed  in  the  ground.  The  part  of  the  wall 
showing  above  grade  may  be  of  plain  brick  or  faced  with 
stone,  to  correspond  with  the  construction  of  other 
surrounding  buildings.  A  good  substitute  for  these 
masonry  walls  is  found  in  the  use  of  cast-iron 
posts  in  connection  with  double  boarding.  A 
1  emovable  base  at  the  ground  line,  which  can 
readily  be  renewed,  adds  very  much  to  the 
^  alue  of  this  construction,  making  it  durable 
and  satisfactory.  It  has  been  quite  exten- 
sively adopted  by  florists  in  houses  for 
commercial  purposes  and  for  small  and  inex- 
pensi\  e  Greenhouses.  It  is  recommended  for 
such  houses. 

Fiameivork.  —  The  construction  best 
adapted  for  conservatories,  park  houses  and 
Greenhouses,  and  for  private  places  where 
the  improvements  are  desired  to  be  permanent 
m  chdiacter  and  attractive  in  appearance,  is 
the  combination  of  iron  and  wood.  In  this 
sjstem,  the  main  frame  which  supports  the 
^\  eight  and  strain  is  of  iron  or  steel,  wood 
being  used  iu  the  frames  for  the  setting  of 
the  glass,  and  to  form  a  non-conductor,  of 
,         "~"  great  advantage  in  the  heating  of  the  house. 

1  -^  The  iron  work  in  this  style  of  construction 
usually  consists  of  cast-iron  sills  capping 
the  foundation  walls,  wrought-iron  rafters 
setting  on  the  sills,  about  8  feet  apart  and 
running  from  sill  to  ridge,  forming  the  side  post  and 
rafter  in  one  piece,  cast-iron  gutters,  and  angle-iron 
purlins  between  the  rafters,  all  securely  bracketed  and 
bolted  together,  forming  a  complete  framework  of 
metal,  light,  strong  and  durable.  The  wood  used  con- 
sists of  light  sash  bars  for  the  setting  of  the  glass, 
sashes  for  ventilation,  and  doors.  This  woodwork  beiug 
entirely  supported  by  the  metal  frame,  and  not  beiug 
used  where  it  will  be  continually  wet,  will  be  found  as 
durable  as  any  other  material,  and  for  many  reasons 
belter  adapted  for  the  requirements  of  a  Greenhouse 
roof.  This  combination  system  of  metal  and  wood  con- 
struction has  been  extensively  adopted  by  florists  and 
large  growers  of  cut-flowers,  though  generally  with  the 
cast-iron  post  style  of  foundation.  The  first  cost  is 
somewhat  increased  over  an  all-wood  construction,  but 
in  view  of  its  greater  durability  and  saving  in  repairs, 
it  will  be  found  in  the  end 


990.  Even-span  curvilinear  Greenhouse. 

With  cast-iron  piping. 

angle-iron  plate  is  substituted  for  the  gutter,  so  framed 
as  to  allow  the  snow  and  ice  to  slide  over  it,  keeping 
the  roof  entirely  clear  from  such  accumulations,  which 
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darken  a  bouse  in  the  cold  winter  weather,  when  lii^'ht 
is  most  needed.  The  double-boarded  sides,  when  erected 
with  care,  are  warmer  than  ordinary  masonry  walls. 

Cast-iron  g:utters  are  provided  to  collect  the  rain- 
water from  the  roof.  By  exposing  the  inner  side  of 
these  gutters  to  the  heat  of  the  bouse,  they  are  kept 
free  of  ice  in  the  winter.  Small  metal  clips  fastened 
with  screws  are  used  to  connect  the  wood  sash  bars  to 
the  cast-iron  gutters,  angle-iron  plates  and  purlins. 
This  method  of  securing  the  sash  bars  in  place  is  very 
convenient  in  case  of  repairs,  and  renders  the  structure 
practically  portable.  A  careful  examination  of  any  old 
Greenhouse  will  show  that  the  parts  of  the  frame  which 
decay  first  are  those  pieces  of  wood  which  are  joined 
together,  for  water  penetrating  the  joints  soon  destroys 
the  wood.  This  trouble  is  largely  avoided  by  arranging 
the  frame  so  that  each  piece  of  wood  is  fastened  directly 
to  the  iron  frame  instead  of  to  another  piece  of  wood. 
Joints  between  wood  and  iron  do  not  rot  the  wood,  the 
latter  being  preserved  by  the  corrosion  of  the  metal. 

The  curvilinear  form  of  house  (Fig.  990)  is  ornamen- 
tal and  particularly  well  adapted  for  conservatories, 
palm  houses  and  show  houses  of  all  kinds.  It  is  pre- 
ferred for  vineries  and  fruit  houses,  as  the  form  allows 
the  canes  to  be  supported  on  the  line  of  the  roof  with- 
out a  sharp  bend  at  the  plate  line.  The  light  in  a 
curved  house,  being  admitted  at  different  angles,  is 
better  diffused  and  more  natural  than  when  reflected 
through  a  long  pane  of  straight  glass.  The  cost  of  a 
curved  roof  is  slightly  greater  in  the  construction,  but 
the  arched  frame  is  stronger  and  will  keep  its  shape 
better  than  a  house  with  straight  lines,  thus  largely 
compensating  for  the  extra  cost.  For  special  purposes 
and  locations,  special  forms  of  frames  may  be  used. 
Good  forms  of  commercial  houses  are  shown  in  Figs. 
991,  992.  The  latter  is  the  most  popular  form  for  the 
forcing-house. 

For  small  Greenhouses  and  those  adapttd  for  the  use 
of  amateurs,  a  frame  made  chiefly  of  wood  will  be  found 
quite  satisfactory.  An  improved  method  of  framing  is 
to  use  small  rafters  of  wood  from  5  to  8  feet  apart,  with 
cast-iron  brackets  at  ridge  and  plate;  these  rafters  are 
connected  by  light  angle-iron  cross  purlins,  and  the 
latter  support  very  light  sash  bars  spaced  for  glass 
between  the  rafters.  The  ridge  is  usually  supported  by 
gas  pipe  posts,  and  when  the  rafters  are  of  consider- 
able length  additional  supports  are  placed  under  their 
centers,  instead  of  darkening  the  house  by  rafters  of 
greater  size.  In  this  way  the  roof  can  be  made  as  light 
as  the  metal  construction  first  described,  and  will  nearly 
approach  it  in  durability  and  finish.  Details  of  con- 
struction of  wooden  houses  are  shown  in  Figs.  993,  994. 

It  is  generally  admitted  that  the  so-called  "sash  bar 
construction  "is  not  the  best  or  lightest  method  of  con- 
struction, but  as  the  absence  of  most  of  the  framing 
reduces  its  cost  so  that  it  is  the  cheapest  to  build,  it 
remains  a  popular  method  of  putting  up  a  commercial 
Greenhouse.  Circulars  showing  the  various  methods 
adopted  by  the  dealers  in  Greenhouse  material 
can  readily  be  obtained  by  applying  to  them. 

The    best    wood    to    use   for   Greenhouse 
framework  and  plant-beds  is  undoubtedly 
cypress.     In  purchasing  this  lumber, 
care  should  be  taken  that  only  that 
grown  in  the  states  bordering  on 
the    Gulf  of   Mexico    be    se- 
lected. This  will  be  found 
of    a   dark    red    or  brown 
color,  quite  soft  nnd  easily 
worked.    There  is   an   in- 
ferior  variety   of  cypress 
growing     farther     north . 
which   is    light    in    color, 
hard  and  springy,  and  apt 
to  be  shaky.    As  the  latter 
variety  is  cheaperthan  red 
gulf  cypress  it  is  frequent- 
ly used   by  those  who  do 
not  know  the  difference,  to 
the   serious   detriment    of 
the   work  and  the  loss  of 
reputation  of  cypress  for 
such  purposes 


In  the  market  there  are  three  grades  of  cypress 
lumber,  and  it  is  important  to  know  which  to  select. 
The  best  grade  is  known  as  "firsts  and  seconds,"  and 
calls  for  lumber  with  a  small  amount  of  sap  on  the 
edges  and  occasionally  a  small  sound  knot.  This  is  the 
quality  which  should  be  ordered  for  all  tlie  framework 
of  the  roof,  sash-bars,  etc.  In  order  to  make  the  ma- 
terial entirely  free  from  sap  there  will  be  a  waste  in 
cutting  up  this  quality  of  from  10  to  20  per  cent.  The 
second  grade  is  known  to  the  trade  as  "selects."  This 
name  indicates  that  it  has  been  graded  so  that  one  face 
of  each  piece  of  lumber  is  of  about  the  same  quality  as 
the  "firsts  and  seconds."  the  other  face  generally  being 
largely  sap.  This  quality  is  only  fit  for  outside  board- 
ing in  Greenhouse  construction;  it  has  too  much  sap. 
The  cost  is  usually  about  five  dollars  per  thousand  less 
than  the  best  grade.  As  it  looks  to  the  inexperienced 
eye  almost  the  same  as  the  best  grade,  too  much  of  it 
finds  its  way  into  Greenhouse  structures.  Such  sap 
lumber  will  not  last  more  than  from  two  to  five  years. 
Too  great  care  cannot  be  exercised  to  avoid  its  use.  The 
third  grade  of  cypress  lumber  is  termed  "cutting  up," 
and  is  so  called  because  it  embraces  all  the  pieces  which 
have  imperfections,  such  as  large  knots,  splits,  etc., 
which  bar  them  from  the  better  grades.  This  is  a  good 
quality  to  purchase  for  base  boards  and  plant  tables,  for 
by  cutting  out  the  sap  and  objectionable  knots  it  will  be 
found  satisfactory  for  these  purposes.  The  "cutting 
up  "  grade  costs  about  ten  dollars  less  per  thousand  than 
the  "firsts  and  seconds."  The  percentage  of  waste  in 
cutting  up  will  be  somewhat  greater  than  in  the  other 
grades. 

Cypress  lumber  which  has  been  in  use  for  gutters, 
sash-bars,  plates,  etc.,  in  Greenhouses  where  high  tem- 
peratures have  been  maintained  is  still,  after  many 
years,  apparently  in  as  good  condition  as  when  first 
used.  Owing  to  the  porous  texture  of  the  wood,  the 
paint,  when  applied,  sinks  in  and  does  not  make  as  fine 
a  coat  as  on  some  other  woods,  but  because  of  this  fact 
the  paint  adheres  to  the  wood  better  and  lasts  longer. 

Glazitjg  and  Paifithiff.  — Or d wary  sheet  or  window 
glass  is  in  general  use  for  greenhouse  glazing.  It  is 
better  to  use  only  the  thickness  known  to  tli«  trade  as 
"double  thick."  This  weighs  from  2'4  to  26  ounces  per 
square  foot.  The  thickness  known  to  the  trade  as 
"single  thick"  weighs  only  about  16  ounces  to  the 
square  foot,  and  is  entirely  too  frail  for  the  purpose. 
There  is  very  little  difference  at  present  in  the  quality 
of  the  imported  French  or  Belgian  and  the  American 
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glass.  The  weight  of  most  of  the  glass  of  American 
manufacture  is  about  2  ounces  greater  per  foot  than 
the  imported,  and  therefore  proportionately  stronger. 
This  greater  strength  is  of  considerable  importance  in 
the  additional  security  which  it  affords  from  damage 
caused  by  that  enemy  of  the  Horists,  the  hail  storm. 
There  is  a  great  difference  in  the  qu.ility  of  the  glass 
made  by  different  manufacturers  in  its  adaptation  to 
Greenhouse  use.    This  difference  is  caused  chiefly  by 
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ith  water  in  east-iron  pipes. 


the  quality  of  the  material  used  iu  the  glass,  making  it 
more  or  less  opaque,  aud  iu  the  number  of  small  knots, 
causing  lenses,  which  concentrate  the  sun's  rays  md  burn 
the  foliage  of  the  plants.  This  last  defect  in  the  glass 
cannot  be  wholly  guarded  against,  as  the  product  of  a 
factory  does  not  always  run  the  same,  so  that  any  favor- 
ite brand  cannot  be  fully  relied  upon  in  this  respect. 
The  lenses  which  burn  will  be  found  in  all  the  dif- 
ferent grades  of  glass,  firsts,  seconds  and  thirds,  with 
little,  if  any  difference,  the  grading  being  done  chiefly 
for  other  defects,  such  as  affect  the  value  of  the  glass 
for  window  purposes.  For  these  reasons,  in  selecting 
the  glass  for  a  Greenhouse,  it  requires  experience  to 
decide  what  make  of  glass  it  will  be  best  to  purchase. 
It  will  be  well  to  purciiase  from  some  one  who  makes  a 
specialty  of  furnishing  glass  for  Greenhouses,  or  call  in 
the  aid  of  some  friend  who  has  had  experience  in  build- 
ing, and  can  give  intelligent  advice. 

The  second  quality  of  glass  is  usually  selected  for  the 
best  Greenhouse  work.  The  standard  widths  are  from 
12  to  16  inches,  and  lengths  vary  from  16  to  24  inches. 
A  favorite  size  is  16  by  24  inches.  This  is  about  as  large 
as  it  is  practical  to  use  double  thick  glass,  and  makes  a 
roof  with  comparatively  few  laps. 

It  is  not  safe  to  purchase  fourth  quality  of  glass  or 
the  so-called  "Greenhouse  glass"  frequently  offered  by 
window  glass  dealers,  as  both  of  the  grades  contain  the 
culls  and  lights  only  fit  to  glaze  cheap  sash  for  market 
gardeners,  and  is  of  doubtful  economy  even  for  this 
purpose.  Rough  plate  or  ribbed  glass  is  not  adapted 
fur  a  Greenhouse  roof.  It  not  only  obscures  the  light, 
but  is  so  brittle  that  the  breakage  is  greater  than  with 
the  double  thick  sheet-glass.  It  is  also  very  difficult  to 
set  it  so  as  to  make  a  tight  roof  on  account  of  the  un- 
even lines  of  the  ribbing.  Recently  a  few  conservatories 
have  been  glazed  with  thick,  polished  plate-glass,  mak- 
ing very  handsome  roofs,  but  rather  expensive. 

To  set  glass  properly  in  a  Greenhouse  roof,  ii  should 
be  bedded  in  the  best  putty  on  wood  sash  bars  and 
lapped  at  the  joints  The  bars  should  be  spaced  accu- 
rately, so  that  the  g  ass  will  fit  the  rabbets  with  not 
over  one-sixteenth  of  an  inch  allowance,  and  the  panes 
of  glass  should  lap  each  other  not  more  than  from  one- 
eighth  to  one-quarter  of  an  inch.  Zinc  shoe  nails  fasten 
the  glass  best,  using  from  4  to  6  to  each  pane,  accord- 
ing to  the  size  of  the  light.  No  putty  shonld  be  used  on 
the  outside  of  the  glass.  A  comparatively  new  system 
of  glazing  has  been  adopted  by  some  florists,  in  which 
no  putty  is  used,  but  the  glass  is  placed  directly  on  the 
rabbets  of  the  bars  and  the  ends  of  the  panes  are  butted 
together  and  held  in  place  by  wood  caps  fastened  to 
the  sash  bars.  This  system  does  not  make  a  tight  roof, 
allowing  considerable  water  to  enter  the  house  through 


the  joints,  nor  does  it  provide  any  means  of  escape  for 
the  condensed  water  from  the  under  side  of  the  glass, 
which  is  a  very  serious  objection.  In  ordinary  glazing, 
where  each  light  laps  over  the  one  below,  the  condensed 
water  passes  through  the  joints  to  the  outside,  forming 
a  perfect  remedy  for  this  trouble.  The  difference  in 
the  cost  is  very  slight,  it  anything,  provided  the  work 
is  equally  well  done,  as  the  value  of  the  putty  omitted 
is  fully  offset  by  the  extra  cost  of  the  caps. 

The  painting  of  a 
Greenhouse  roof  is  a 
very  important  part  of 
the  work.  Owing  to  the 
extremes  of  heat,  cold, 
dryness  and  moisture  to 
which  it  is  exposed,  the 
conditions  are  decidedly 
different  from  ordinary 
buildings.  Three-coat 
work  is  the  best.  The 
priming  coat  on  the  wood 
work  should  be  mostly 
oil,  and,  as  far  as  possi- 
ble, the  material  should 
be  dipped  into  a  tank  of 
paint.  Iron  and  steel 
framing  material  shonld 
be  primed  with  a  metallic 
paint.  The  priming  coat 
should  be  applied  before 
the  material  is  e.xposed  to  the  weather.  The  material 
of  the  second  aud  finishing  coats  should  be  pure  lin- 
seed oil  and  white  lead.  Experience  has  shown  that 
this  material  is  the  best  for  this  work.  The  color  should 
be  white,  or  a  light  tint  of  any  desired  shade  may  be 
used,  but  no  heavy  color  should  be  adopted  which 
requires  coloring  matter  in  place  of  the  lead  in  the 
mixing.  Each  coat  should  be  applied  thin  and  well 
rubbed  out.  While  the  appearance  may  not  be  quite 
as  fine  when  the  work  is  first  done,  the  paint  will  not 
peel  off,  and  will  last  longer  and  form  a  better  protec- 
tion for  the  structure  than  when  it  is  put  on  in  thick 
coats.  It  will  also  form  a  good  base  for  repainting,  and 
this  should  be  done  in  asiniilar  manner.  It  is  economi- 
cal to  repaint  a  Greenhouse  every  two  years,  and  gen- 
erally one  coat  will  be  sufficient. 

Plant  Tables.  — Stsiges  for  plants  in  pots  or  raised 
beds  for  planting  out  usually  cover  the  entire  area  of  a 
Greenhouse,  except  the  walks,  and  their  cost  constitutes 
a  considerable  proportion  of  the  expense.  Palms  are 
usually  grown  in  solid  beds  or  in  pots  or  boxes  sitting 
ou  the  ground.  Many  vegetables  are  grown  in  solid  beds 
near  the  ground  level.  Roses  and  carnations  are  usu- 
ally in  raised  beds.  Angle-iron  frames  supported  on 
adjustable  gas  pipe  legs,  with  slate  or  tile  bottoms,  form 
the  best  plant  tables  (Fig.  99,") I .  Wood  bottoms,  which 
can  be  readily  renewed,  are  frequently  substituted,  sav- 
ing a  part  of  the  first  cost.  When  the  table  supports  are 
I'F  wood  care  should  be  taken  that  they  are  not  fastened 
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against  any  part  of  the  framework  of  the  house,  unless 
iron  brackets  are  used  so  as  entirely  to  separate  the 
woodwork. 

VentUation.  —  T^o  Greenhouse  is  complete  without  a 
good  ventilating  apparatus.  About  one-tenth  of  the  roof 
should  be  arranged  to  open  or  close  for  ventilation, 
though  this  percentage  will  vary  according  to  the  form 
of  house  and  the  purpose  for  which  it  is  used.    It  is  not 
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desirable  to  opeu  all  the  ventilators  in  a  long  house  with 
one  set  of  apparatus,  for  frequently  one  end  will  not 
need  as  much  ventilation  as  the  other  end,  or  may  be 
affected  by  the  wind  forming  a  current  lengthwise  of 
the  house.  To  avoid  this  a  Greenhouse  200  feet  long 
should  have  3  or  i  sets  of  api)aratus,  which  can  be  ope- 
rated separately.  In  all  Greenhouses  of  considerable 
width,  it  is  desirable  that  ventilation  should  be  provided 
on  both  sides  of  the  ridge,  so  that  the  ventilation  can  be 
given  on  the  "leeward"  side,  which  will  prevent  the 
wind  from  blowing  directly  into  the  house. 

Heating. —  The  success  of  the  florist,  gardener  or 
amateur  in  the  management  of  a  Greenhouse  depends 
largely  on  the  satisfactory  working  of  tbe  heating  appa- 
ratus. There  are  two  systems  of  Greenhouse  heating 
which,  when  the  apparatus  is  properly  installed,  are 
economical  and  satisfactory;  viz.,  hot waterand  steam. 
The  open-tank  hot  water  heating  has  more  advantage 
in  its  adaptation  to  general  use  than  any  other,  and  is 
so  simple  that  its  management  is  readily  understood  by 
any  one.  It  is  practically  automatic,  and  is  capable  of 
maintaining  an  even  temperature  for  ten  hours  without 
attention.  Low  pressure  steam  heating  is  well  adapted 
to  large  commercial  ranges,  and  to  large  conservatories 
in  parks  and  private  places,  where  a  night  attendant  can 
be  kept  in  charge  of  the  fires  to  turn  on  and  shut  off 
steam  from  the  radiating  pipes  as  the  changing  outside 
temperature  may  require.  The  heating  of  Greenhouses 
to  the  best  advantage  under  the  varying  conditions  of 
climate  and  interior  requirements,  demands,  like  the 
designing  of  Greenhouses,  the  services  of  an  experi- 
enced specialist  in  horticultural  work. 

Lord  &  Burnham  Co. 

Greenhouse  Glass.  — The  selection  of  glass  for  Green- 
houses, and  the  nature  of  the  imperfections  which  ren- 
der it  undesirable  for  such  use,  are  questions  which 
have  received  much  attention  from  horticultural  writers, 
and  which  have  brought  forth  a  variety  of  answers. 
Three  qualities  are  essential  in  all  glass  to  be  used  in 
Greenhouse  construction:  first,  minimum  of  obstruction 
to  solar  rays  ;  second,  strength  sufficient  to  withstand 
the  strain  of  winds  and  storms,  especially  hail  ;  and 
third,  freedom  from  defects  rendering  it  liable  to  burn 
plants  grown  under  it. 

It  is  an  established  fact  that  plants  thrive  best  under 
a  clear  and  transparent  glass,  which  lets  through  the 
greatest  possible  percentage  of  the  sun's  rays.  This 
includes  all  the  solar  rays,  calorific  or  heat  rays  and 
actinic  or  chemical  rays,  as  well  as  the  colorific  or  light 
rays.  Clear  white  glass  of  the  grade  known  as  "single 
thick  "  {12  panes  to  the  inch)  lets  through  from  60  to  70 
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per  cent  of  the  sun's  rays,  common  green  glass  of  the 
same  thickness,  52  to  56  per  cent,  and  "double  thick" 
(8  panes  to  the  inch)  common  green  glass  from  50  to  52 
per  cent.  This  percentage  is  reduced  by  other  colors, 
dark  blue  glass  letting  through  but  18  per  cent.  In  con- 
nection with  the  matter  of  tint,  it  should  be  noted  that 
some  glass,  especially  clear  white  glass  purified  with 
arsenic  acid,  or  that  in  which  a  large  amount  of  potash 
is  used  in  proportion  to  the  amount  of  lime  used  in 
manufacture,  becomes  dull  after  long  exposure  to  the 
weather,  the  dullness  being  occasioned  by  the  efilo- 
rescence  of  salts  contained  in  the  glass.  Before  this  dis- 
integration has  proceeded  too  far,  the  crust  or  efflo- 
rescence may  be  removed  with  muriatic  acid. 

The  strength  of  glass  depends  upon  its  thickness  and 
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the  thoroughness  of  the  annealing.  Glass  is  annealed 
l>y  passing  through  a  series  of  ovens,  where  it  is  raised 
to  a  high  heat  and  then  gradually  cooled,  whatever 
toughness  and  elasticity  the  finished  product  may  con- 
tain being  due  to  this  pro- 

cess.  The  thickness  of  glass  j*--^      -r.,£0\ 

varies,  not  only  with  grades  -  -«  n    7vTu.;,'^#'«!n« 

(single    and  double    thick),    W^_  '  '  '" 

but  also  more  or  less  within    ^^^.„ 

the  grades,    and  even  with      *^  ■) 

different  parts  of  tbe  same  "^""v,  ,  f'^/ 

pane.    Single  thick  glass  is  V  *•  . 

too  thin  for  use  in  Green- 
houses, and  in  selecting  any 
glass  for  such  a  purpose  it 
should  be  examined  pane  by 
pane,  and  all  showing 
marked  variation  in  thick- 
ness, either  between  panes 
or  in  different  parts  of  the 
pane,  rejected.  A  pane  of 
varying  thickness  is  much 
more  liable  to  breakage  from 
climatic  changes  or  sudden 
shocks  than  one  which  is 
uniform  in  this  regard. 
Prom  the  foregoing  state- 
ments it  will  be  seen  that,  in 
general,  the  ordinary  dou- 
ble thick  green  glass  is  best, 

as    regards    both    tint    and  Begonia  leaf. 

strength,  green  glass  being 

less  liable  to  change  in  tint  than  white,  and  the  double 
thick  being  the  stronger  grade.  By  green  glass  is  meant 
simply  the  ordinary  sheet  glass,  the  green  color  of 
which  is  only  noticeable  when  looking  at  a  cut  edge. 

The  idea  has  long  been  more  or  less  prevalent  that 
such  visible  defects  in  sheet  glass  as  the  so-called 
"bubbles,"  "blisters"  and  "stones,"  produce  a  focusing 
of  the  solar  rays  passing  through  them,  thus  burning  the 
foliage  of  plants  grown  under  glass  containing  these 
defects  (Fig.  996).  This  view  has  been  held  by  glass 
manufacturers  and  horticulturists  alike,  and  seems  not  to 
have  been  publicly  contradicted  until  1895  (Bull.  95,  Cor- 
nell University  Agric.  Exp.  Sta.,  p.  278).  In  view  of  the 
erroneousness  of  this  theory,  it  is  rather  remarkable 
that  it  should  have  gained  such  prevalence.  Nearly  all 
bubbles  and  blisters  are  thinner  in  the  middle  than  at 
the  periphery,  being  thus  concave  rather  than  convex 
lenses,  and  actually  diffusing  the  rays  of  light  passing 
through  them  rather  than  producing  destructive  foci. 
While  it  is  true  that  sand  stones  or  knots  in  glass  may 
produce  foci,  these  points  of  focus  scarcely  ever  exist 
more  than  a  few  inches  from  the  surface  of  the  glass, 
and  consequently  these  defects  can  do  no  damage  when 
occurring  in  roofs  several  feet  distant  from  the  grow- 
ing plants  below. 

The  only  full  and  complete  series  of  experiments  on 
this  subject  in  this  country  (conducted  at  the  Cornell 
University  Agricultural  Experiment  Station,  the  Physi- 
cal Laboratory  of  Cornell  University,  and  a  glass  fac- 
tory in  Ithaca,  New  York,  but  yet  unpublished)  shows 
the  true  cause  of  the  burning  by  glass  to  be  the 
variation  in  thickness  of  the  entire  pane,  or  por- 
tion of  same,  thus  causing  a  prismatic  or  lens-like  ef- 
fect (Pig.  997).  which  causes  a  more  or  less  distinct 
focussing  of  the  sun's  rays  at  distances  varying  from 
5  or  6  feet  to  30  feet,  or  even  more,  from  the  glass. 

This  defect  usually  occurs  along  the  side  or  end  of 
the  pane,  and  is  not  visible  to  the  eye.  but  may  be 
easily  detected  by  the  use  of  the  micrometer  caliper  or 
by  testing  in  the  sunlight.  It  may  be  found  in  all  kinds 
of  glass,  and  is  caused  by  a  reduction  of  the  upper  or 
pipe  end  of  the  cylinder  from  which  sheet  glass  is  made, 
by  the  glass  blower,  to  facilitate  the  removal  of  the 
"cap"  or  neck  end  of  the  cylinder,  by  which  it  is  at- 
tached to  the  pipe  while  being  blown.  The  defect,  as 
before  stated,  is  one  which  may  be  found  in  all  grades 
and  qualities  of  sheet  glass,  of  both  foreign  and  domes- 
tic manufacture.  The  fact  is  well  known  that  differ- 
ences in  the  thickness  of  spectacle  lenses,  which  are 
imperceptible  to  the  eye,  may  produce  sullicient  refrac- 
tion to  materially  vary  the  direction   of  rays   of  light 
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passing  through  such  lenses,  and  it  is  not  difficult  to  see 
that  the  same  effect  may  be  produced  by  similarly  im- 
perceptible variations  in  the  thickness  of  sheet  glass. 
That  this  is  the  ease  has  been  conclusively  shown  by 
the  series  of  experiments  before  mentioned.  These  also 
show  that  burns  on  plants,  caused  by  defective  glass 
roofs,  occur  in  lines  and  not  in  isolated  spots,  burns 
of  the  latter  description  being  usually  the  result  of  a 
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weakening  or  deterioration  of  tissue,  due  to  carelessness 
in  the  matter  of  ventilation,  humidity  of  the  atmos- 
phere and  water,  and  temperature  of  Greenhouses, 
rather  than  to  defects  in  the  glass  of  roofs. 

If,  therefore,  it  is  not  possible  to  obtain  glass  of  uni- 
form thickness  with  certainty,  it  may  be  found  cheaper 
and  often  fully  as  satisfactory  to  purchase  the  lower 
or  common  grades  of  double  thick  glass,  using  in  the 
roof  only  those  panes  which  show,  after  testing  in  the 
sunlight  for  foci,  an  entire  lack  of  the  prismatic  charac- 
ter which  makes  them  dangerous  to  plants  grown  under 
them.  J.  c.  Blair. 

Greenhouse  Heating, —In  all  sections  in  which  the 
temiiimture  dmiis  below  the  freezing  point,  it  is  neces- 
sary tn  priivide  some  artificial  means  for  heating  Green- 
houses. Nearly  all  modern  structures  are  warmed 
either  by  steam  or  hot  water,  although  hot  air  flues  are 
occasionally  used.  While  hot  water  is  preferred  for 
small  ranges  of  glass,  as  it  can  be  depended  upon  to 
furnish  an  even  degree  of  heat  when  left  for  a  number 
of  hours,  steam  is  more  commonly  used  for  extensive 
plants,  as  the  cost  of  piping  the  houses  is  much  less 
than  when  hot  water  is  used.  Steam  boilers  require 
more  attention  than  hot  water  heaters,  but  when  there 
is  more  than  10,000  or  12,000  square  feet  of  glass,  it  is 
best  to  have  a  night  fireman  and  watchman,  and  the 
extra  expense  can  be  made  up  by  the  saving  in  the  cost 
of  fuel,  as  it  will  be  possible  to  use  a  lower  grade  of 
coal.  Under  these  conditions  the  cost  of  running  a  steam 
plant  will  be  as  low  as  with  hot  water,  but  in  small 
houses,  where  hard  coal  is  used,  and  the  fires  receive  no 
attention  for  six  to  eight  hours  during  the  night,  hot 
water  heaters  will  be  cheapest  to  operate,  and  will  be 
most  satisfactory.    See,  also,  the  article  Forclmg. 

As  the  various  flowers  and  vegetables  grown  under 
glass  require  different  temperatures,  the  piping  o" 
Greenhouses  has  to  be  varied  accordingly.  Thus,  al 
though  it  may  vary  from  3  to 5°  for  different  varieties  o; 
the  same  species,  our  common  plants  require  the  follow 
ing  night  temperature  :  violets  and  lettuce,  4.5  to  50^ 
radishes  and  carnations,  50  to  55°;  roses  and  toinatoes, 
60°;  cucumbers  and  stove  plants,  70°. 

iJrtiVers.— Whether  steam  or  hot  water  is  used  for 
heating,  the  best  boilers  for  houses  with  less  than  2,000 
feet  of  radiation  are  of  cast  iron,  but  for  larger  houses, 
especially  when  steam  is  used,  boilers  of  a  tubular  pat- 
tern are  commonly  preferred.  Although  it  is  not  usually 
practiced,  it  will  be  safest  and  often  cheapest  in  the  end 
if  two  or  more  boilers  of  medium  size  are  used  instead 
of  one  large  boiler  of  the  same  capacity  as  the  small 
ones  combined.  When  only  one  boiler  is  used  it  might 
result  in  the  loss  of  all  the  plants  in  the  house  if  any 
accident  should  happen  to  it  in  severe  weather,  while  if 


two  or  more  boilers  are  used,  and  are  so  arranged  that 
any  of  them  can  be  cut  off,  the  danger  from  this  source 
will  be  greatly  lessened.  The  use  of  two  or  more  small 
boilers  will  also  be  found  much  more  economical  than 
one  large  one  during  the  fall  or  spring,  when  it  will  be 
far  cheaper  to  maintain  a  fire  in  one  of  the  small  boilers 
than  in  a  large  one. 

In  selecting  a  boiler,  it  is  always  desirable  to  have  one 
sufficiently  large  to  afford  the  necessary  heat  without 
forcing  the  fire,  as  this  will  not  only  give  more  satisfac- 
tory results,  but  will  result  in  the  economy  of  fuel  and 
labor,  and  will  prolong  the  life  of  the  boiler.  Boiler 
makers  generally  use  some  definite  ratio  between  the 
size  of  the  grate  and  the  amount  of  fire  surface  in  the 
boiler,  but  this  varies  with  the  size  of  the  boiler  and  the 
efficiency  of  the  fire  surface.  In  small  hot  water  boilers, 
with  very  effective  fire  surface,  the  ratio  between  the 
two  is  frequently  as  small  as  1  to  15,  while  in  larger 
boilers  it  is  often  as  great  as  1  to  .35,  and  even  more 
where  hard  coal  is  used  and  the  boilers  have  constant 
attendance.  For  small  Greenhouses  it  is  desirable  to 
have  the  grate  sufficiently  large  to  permit  of  leaving  the 
fire  without  attention  for  eight  to  ten  hours  in  the  se- 
verest weather,  while  for  a  large  range  of  houses  it  is 
customary  to  employ  a  night  fireman,  and  a  grate  much 
smaller  proportionately  could  be  used.  In  steam  boilers 
the  capacity  is  generally  rated  at  about  100  square  feet 
of  radiation  for  each  horse-power;  and  an  average  of 
about  15  square  feet  of  fire  surface  is  considered  equiva- 
lent to  a  horse-power,  it  being  customary  to  estimate 
that  12  square  feet  in  large  boilers  and  18  feet  in  very 
small  ones  will  equal  one  horse-power.  Thus,  in  boilers 
of  medium  size,  an  area  of  10  square  feet  of  grate  will 
answer  for  250  square  feet  of  heating  or  fire  surface, 
and  this  will  be  .sufficient  for  nearly  1,700  feet  of  radi- 
ating surface,  where  steam  is  used;  and,  as  hot  water 
requires  about  two-thirds  more  radiation,  a  boiler  of  the 
above  size  will  answer  for  from  2,800  to  3,000  square 
feet  of  hot  water  radiation.  In  using  the  above  figures 
for  small  boilers  that  will  not  have  attendance  during 
the  night,  it  is  generally  advisable  to  make  an  allowance 
for  this  of  about  25  per  cent,  and,  when  a  boiler  is  re- 
quired for  1,000  feet  of  radiation,  select  one  that  would 
be  rated  at  1,250  feet. 

For  large  ranges,  tubular  steam  boilers  will  generally 
be  more  satisfactory.  Good  results  will  be  secured 
from  those  either  of  fire-tube  or  of  water-tube  con- 
struction, and  many  prefer  them  when  hot  water  is 
used;  but  when  tubular  boilers  are  used  for  hot  water 
beating,  although  good  results  may  be  secured  when 
a  regular  steam  boiler  is  employed,  it  is  advisable  to 
have  them  made  without  a  steam  dome,  and  to  have  the 
entire  shell  filled  with  tubes  (Fig.  998).  As  a  rule,  these 
boilers  will  be  less  expensive  than  cast-iron  boilers,  and 
if  properly  cared  for,  will  be  nearly  as  durable. 

During  the  past  few  years  a  large  number  of  coil 
boilers  have  been  constructed  for  hot  water  heating. 
These  boilers  are  generally  from  4  to  6  feet  long,  and  are 


998.   Horizontal  tubular  boiler  for  hot  water. 

made  from  wrought-iron  pipe,  varying  in  size  from  1  to 
2  inches  in  diameter,  but  when  constructed  from  1-inch 
pipe  they  are  not  very  durable,  as  the  pipe  itself  is 
comparatively  thin,  and  wherever  the  threads  are  ex- 
posed it  is  quickly  eaten  through.  There  is  also  more 
trouble  from  the  boiling  over  of  the  water  than  when 
larger  pipes  are  used,  and  when  boilers  are  constructed 
of  1-inch  pipe  it  is  necessary  to  have  either  an  elevated 
expansion  tank  or  to  run  it  as  a  closed  system.  In 
making  the  boiler  the  pipes  are  cut  of  the  desired 
length,  usually  of  5  or  6  feet,  and  the  ends  are  con- 
nected either  by  return  bends  or  by  manifolds,  so  as  to 
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form  a  number  of  vertical  coils,  each  containing-  from 
six  to  ten  pipes.  The  upper  ends  of  the  manifolds  are 
joined  at  the  front  end  of  the  heater  and  connect  with  a 
flow  pipe,  while  the  lower  ends  of  the  rear  manifolds 
are  joined  to  the  returns.  As  a  rule,  the  grate  is  of  the 
same  width  as  the  coil,  and  from  one-half  to  two-thirds 
as  long.  Although  a  box  coil  is  much  cheaper  than  a 
cast-iron  heater,  when  we  add  to  its  cost  the  expense  for 
,  grate,  doors  and  other  fittings,  and  of  bricking  it  in,  the 
amount  saved  will   not  be  large,  especially  as  the  coil 


999.  Flow  and  supply  pipe  for  under-bench  flows. 

boilers  are,  as  a  rule,  not  more  than  one-half  as  lasting 
as  cast-iron  boilers,  most  of  which  are  complete  and  re- 
quire no  brick  work  or  trimmings. 

Hot  Water  Piping.  — M-odern  hot  water  heating  sys- 
tems do  not  differ  particularly  from  those  in  which 
steam  is  used,  except  that  larger  sized  pipes  are  required 
to  afford  the  necessary  radiation.  Formerly  4-iuch  cast- 
iron  pipes  were  used  in  the  piping  of  Greenhouses,  but 
as  the  joints  are  packed  with  oakum,  cement  or  iron  fil- 
ings, they  frequently  give  trouble  by  leaking,  and  it  is 
much  more  difficult  to  make  changes  or  repairs  than 
when  smaller  wrought-iron  pipes  with  screw  joints  are 
used.  Owing  to  the  large  volume  of  water  in  the  pipes, 
the  circulation  is  necessarily  quite  sluggish,  and  it  is  not 
easy  to  secure  the  high  temperature  in  the  water  that 
can  be  obtained  from  smaller  pipes.  Another  objection 
to  these  large  pipes  is,  that  it  is  not  possible  to  carry 
the  flows  overhead,  as  is  often  desirable. 

When  the  flow  pipes  supply  a  number  of  houses,  or 
if  the  heater  is  at  some  distance  from  flie  Greenhouse 
to  be  warmed,  it  is  best  to  start  from  the  boiler  with  one 
large  pipe,  or  with  two  pipes  leading  out  from  different 
sides  of  the  boiler,  rather  than  to  carry  independent 
pipes  to  each  house.  If  there  are  several  houses  to  be 
heated,  it  is  advisable  to  have  the  heater  located  at  the 
north  end  or  side  of  the  houses,  as  near  the  center  as 
possible,  and  carry  the  flow  pipe  along  the  ends  of  the 
houses  just  over  the  doors,  although,  if  necessary,  they 
may  be  beneath  the  level  of  the  doorways.  From  this 
main  pipe  one  or  more  supply  pipes  can  lead  into  each 
of  the  houses.  The  size  of  the  main  feed  pipe,  as  well 
as  of  the  branch  pipes,  should  be  in  proportion  to  the 
amount  of  radiation  that  they  supply;  and,  in  determin- 
ing the  amount  that  can  be  handled  by  pipes  of  different 
sizes,  it  is  advisable  to  use  somewhat  larger  supply 
pipes  when  all  of  the  radiation,  both  flow  and  return, 
is  under  the  benches  than  when  the  flow  pipes  at  least 
are  overhead.  A  similar  allowance  should  be  made  when 
the  boiler  is  partly  above  the  level  of  the  returns,  aa 
compared  with  a  system  in  which  the  radiating  pipes  are 
a  number  of  feet  above  the  top  of  the  boiler,  since  in 
the  latter  case  a  much  smaller  supply  pipe  will  suflEice.  In 
a  general  way,  the  following  sizes  can  be  used  as  sup- 
ply pipes:  1^2-inch  pipes  for  75  to  100  square  feet  of 
radiation;  2-inch  pipes  for  150  to  200  square  feet;  2%- 
inch  for  250  to  350;  3-inch  for  400  to  (iOO;  3H-inch  for 
GOO  to  800;  4-inch  for  1,000  to  1,200;  and  5-inch  for  1,500 
to  2,000  square  feet  of  radiation.  The  supply  pipes 
should,  if  possible,  rise  vertically  from  the  heater  to  a 
point  higher  than  the  highest  point  in  the  system  and 
then  should  have  a  slight  fall,  say  1  inch  in  20  feet,  so 
that  there  will  be  no  opportunity  for  the  pocketing  of 
air  in  the  pipes.    It  will,  howover,  make  but  little  dif- 


ference whether  the  pipes  run  up-hill  or  are  given  a 
slight  downward  slope,  and  the  former  arrangement  may 
be  used  where  it  will  best  suit  the  conditions.  In  case 
the  pipes  are  carried  under  the  benches,  and  it  is  im- 
possible to  sink  the  boilers  much  below  the  level  of  the 
coils,  it  will  be  well  to  have  the  flow  pipe  run  vertically 
from  the  boiler  to  a  height  of  8  or  10  feet  (Fig.  999),  and 
then  branch  and  run  horizontally  along  the  ends  of  the 
houses,  taking  off  the  supply  pipes  for  each  and  drop- 
ping them  below  the  level  of  the  benches. 

It  is  often  desirable  to  have  some  or  all  of  the  flow 
pipes  overhead,  as  this  will  greatly  improve  the  circula- 
tion and  will  aid  in  preventing  cold  drafts  of  air  upon 
the  plants.  Some  make  use  of  a  single  large  flow  pipe 
in  each  house.  This  is  located  upon  the  posts,  a  foot  or 
so  beneath  the  ridge,  and  carries  the  water  to  the  farther 
end  of  the  house,  where  branch  pipes  connect  with  the 
coils,  but  a  better  distribution  of  the  heat  can  be  secured 
in  houses  more  than  10  feet  wide  if  two  or  more  pipes 
are  used.  These  can  be  upon  the  ridge  and  purlin  posts, 
and  it  is  often  desirable  to  have  one  upon  each  of  the 
wall  plates.  The  number  and  size  of  these  flow  pipes 
will  depend  upon  the  width  of  the  houses  and  the  size 
of  the  coils  that  they  supply.  The  amount  of  radiating 
surface  in  the  flow  pipe  itself  should  be  added  to  that  in 
the  coil,  in  determining  the  size  of  supply  pipe  that 
will  be  reqiiired.  For  long  houses  it  will  often  be  neces- 
sary to  iwe  one  or  more  3-inch  pipes,  but  ordinarily  2- 
inch  or  2>^-inch  pipes  distributed  upon  the  posts  and 
wall  plates  will  give  the  best  results. 

The  size  of  pipe  used  for  the  returns  will  depend  upon 
the  length  of  the  coils  and  their  height  above  the  boiler, 
as  the  pipes  for  elevated  short  coils  may  be  smaller 
than  those  of  considerable  length  that  are  below  the  top 
of  the  boiler.  Ordinarily  2-inch  pipe  will  be  desirable 
for  coils  more  than  75  feet  in  length,  and  will  be  prefer- 
able to  a  smaller  size  when  they  are  only  50  feet  in  length, 
if  the  flows  are  under  the  benches  and  the  lowest  part 
of  the  coils  are  below  the  top  of  the  boiler.  For  short 
coils,  pipes  as  small  as  IJ^-inch  may  be  used  where  they 
are  somewhat  elevated,  but  for  ordinary  commercial 
Greenhouses  IJ^-inch  pipe  is  better  up  to  50  to  75  feet, 
and  2-inch  pipe  for  all  others,  as,  while  small  pipe  fur- 
nishes the  most  effective  radiation,  the  increased  friction 
impedes  the  circulation. 

If  a  single  large  flow  pipe  is  used,  it  is  often  desirable 
to  have  one  or  more  of  the  returns  elevated  upon  the 
purlin  posts  and  wall  plates,  but  ordinarily  the  radiating 
surface  should  be  distributed  upon  the  walls  (Fig.  1000), 
and  under  the  benches  in  houses  where,  as  is  now  gen- 
erally the  case,  there  are  walks  along  the  side  walls.  In 
houses  in  which  it  is  undesirable  to  have  bottom  heat,  all 
of  the  pipes  may  be  upon  the  walls;  and  this  is  also  the 
usual  arrangement  when  solid  beds  are  used,  except  in 
wide  houses,  in  which  case  a  portion  of  the  returns  may 
be  upon  the  sides  of  the  beds,  beneath  the  walks,  or 
elevated  upon  the  purlin  and  ridge  posts.  The  pipes  in 
the  coils  may  be  connected  at  their  ends  either  by  means 
of  manifolds  or  by  tees  and  close  nipples,  but  in  either 
case  provision  should  be  made  for  the  expansion  of  the 


1000.     Pipe  work  for 
heating. 


pipes,  v/hich  may  be  done  in  the  case  of  vertical  coils 
by  running  them  partly  across  the  ends  of  the  houses 
and  in  the  horizontal  coils  by  the  same  means,  or  by 
placing  the  header  at  the  lower  end  of  the  coil  and  a 
foot  or  so  lower,  and  connecting  it  with  the  ends  of  the 
pipes    by  means   of   nipples    and    right    and    left   ells. 
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When  all  of  the  pipes  are  under  the  benches  or  upon 
the  walls,  a  single  large  pipf  niay  be  used  as  a  flow  to 
supply  all  of  the  others  in  the  coil,  or  two  or  more  of 
the  pipes  of  the  same  size,  as  the  returns  may  be  used  as 
flow  pipes.  These  pipes  can  be  so  arranged  that  they 
will  each  supply  one  or  more  retiirns,  or  they  may  con- 
nect with  a  header  from  which  all  of  the  return  pipes 
start.  Care  should  be  taken  to  give  all  of  the  return 
pipes  a  slight  fall,  and  it  will  be  best  if  this  is  only 
enough  to  insure  their  being  kept  free  from  air.  It  will 
be  safest  to  give  the  smaller  pipes  a  slope  of  one  inch  in 
15  feet,  but  2-inch  pipes,  if  carefully  graded  and  securely 
supported  at  intervals  of  10  feet,  will  give  good  results 
if  the  fall  is  not  more  than  1  inch  in  30  feet.  This  is 
often  of  considerable  importance  in  long  houses  where 
it  is  not  possible  to  sink  the  heater  so  as  to  give  the 
returns  a  fall  of  1  inch  in  10  or  15  feet,  as  is  often  recom- 
mended. It  should  be  understood  that  better  circulation 
can  be  secured  when  a  return  pipe  has  but  a  slight  slope 
if  sufficient  to  keep  it  free  from  air,  with  a  vertical  drop 
of  the  return  pipe  at  the  lower  end,  than  when  the  coil 
has  a  much  greater  fall  in  running  from  one  end  of  the 
house  to  the  other,  if  this  brings  the  lower  end  of  the 
coil  down  to  about  the  level  of  the  main  return.  The 
circulation  in  a  coil  fed  by  an  under-bench  flow  will  be 
quite  unsatisfactory  when  the  lower  end  of  the  coil  is 
below  the  top  of  the  lu-ater,  if  it  is  connected  at  its  own 
level  with  the  nturn  pipes  from  other  coils,  that  are 
considerably  higher,  and  especially  if  they  are  fed  by 
elevated  flow  pipes.  When  overhead  flow  pipes  are  used, 
the  slope  of  the  returns  will  necessarily  be  toward  the 
heater,  but  when  the  pipes  are  all  under  the  benches 
the  slope  may  be  in  either  direction,  and  if  connected  at 
the  end  nearest  the  heater  it  will  be  necessary  to  run  a 
return  pipe  of  the  same  size  as  the  supply  pipe,  back 
from  the  farther  end  of  the  house,  unless  there  are  a 
number  of  houses  in  the  range,  when  a  main  return  pipe 
■can  be  run  across  the  farther  end  of  the  houses,  to  which 
coils  can  be  connected.  If  a  coil  is  made  up  of  two  or 
more  pipes  of  the  same  size,  a  part  of  which  are  flows 
and  the  others  returns,  it  will  be  advisable  to  run  all  of 
these  pipes  down  hill;  although,  if  there  are  only  one  or 
two  flow  pipes,  and  the  lower  end  of  the  coil  is  con- 
siderably above  the  heater,  a  good  circulation  can  be 
secured  if  the  (low  pipes  run  up  hill  to  the  farther  end 
and  are  brought  back  with  a  downward  flow.  The  down- 
hill system,  with  a  flow  pipe  running  to  the  farther  end 
of  the  house,  has  two  advantages,  as  it  does  away  with 
the  necessity  of  air  valves,  or  other  openings  for  the  es- 
cape of  air,  except  at  one  point,  which  should  be  the 
highest  in  the  system,  and  it  provides  for  a  somewhat 
more  even  distribution  of  the  heat,  the  farther  end  of 
the  houses  being  fully  as  warm  as  the  end  near- 
est the  boiler.  Where  there  is  a  large  range 
of  houses  and  overhead  pipes  are  not  de 
sired,  the  difference  in  temperature  that 
can  be  secured  at  the  two  ends  of 
the  houses  will  not  be  marked  if 
the  coils  are  connected  with 
the  main  flow  pipe  at  the 
end  nearest  the  boiler, 
and  are  joined  with  a 
main  return  pipe  pass-  'J 
ing  along  the  farther  1 
end  of  the  houses,  and  : 
if  the  coils  upon  the 
walls  are  carried  along 
the  ends  of  the  houses 
to  the  doors. 

For  all  hot  water 
heating  plants  an  ex- 
pansion tank  is  neces- 
sary (Fig.  999).  This 
may  be  made  from  heavy  galvanized  sheet-iron,  or  a 
riveted  boiler  iron  tank  may  be  used.  It  should  be  con- 
nected with  the  heating  pipes,  but  the  point  of  connec- 
tion will  make  little  difference,  although  when  the 
downhill  system  is  used,  if  the  pipe  leading  to  the  ex- 
pansion tank  starts  from  the  highest  point  of  the  sys- 
tem it  will  make  the  use  of  air  valves  unnecessary. 
The  tank  may  be  located  only  slightly  above  the  high- 
est point  of  the  system,  but  it  will  be  best  placed  at 
least  10  to  15  feet  higher,  as  the  elevation  of  the  tank 


will  lessen  the  danger  of  the  boiling  over  of  the  water 
in  the  system,  and  make  it  possible  to  secure  a  higher 
temperature  in  the  water  of  the  coils  than  when  the 
tank  is  not  thus  elevated.  Trouble  from  the  boiling  of 
the  water  in  the  heater  is  most  likely  to  occur  when 
the  flow  or  return  pipes  are  too  small,  and  when  the 
fire  surface  in  the  boiler  is  composed  of  small,  wrought- 
iron  pipes  or  drop  tubes.  When  there  is  a  proper  ad- 
justment between  the  size  of  the  boiler  and  the  radi- 
ating surface,  and  the  return  connections  are  of  suffi- 
cient size,  there  will  be  little  danger  from  it. 

Estimating  Hot  Water  Had iat ion.  — Owing  to  the 
great  variations  in  temperature  and  the  differences  in 
the  construction  of  Greenhouses  and  in  their  exposures, 
it  is  impossible  to  give  an  explicit  rule  regarding  the 
amount  of  radiation  to  be  required  under  all  conditions ; 
but  experience  has  shown  that,  ia  well-built  houses, 
any  desired  temperature  can  be  secured,  for  various 
minimum  outside  temperatures,  when  there  is  a  certain 
ratio  between  the  amount  of  radiating  surface  and  the 
amount  of  exposed  glass  and  wall  surface,  supposing,  of 
course,  that  there  is  a  proper  adjustment  between  the 
size  of  the  boiler  and  radiating  surface,  and  that  the 
system  is  so  arranged  as  to  give  good  results.  Thus, 
when  a  temperature  of  40°  is  desired  in  sections 
where  the  mercury  does  not  drop  below  zero,  it  will  be 
possible  to  maintain  a  temperature  of  45°  inside  the 
Greenhouse  when  there  is  1  square  foot  of  radiating 
surface  to  4K  square  feet  of  glass.  Under  the  same 
conditions,  50°  can  be  secured  when  there  is  1  foot  4if 
pipe  to  4  of  glass,  and  55°,  60°,  65°  and  70°  can  be  ob- 
tained when  there  is,  respectively,  1  square  foot  of  pipe 
to  each  3%,  3,  2H  imd  2  square  feet  of  glass.  For  out- 
side temperatures  slightly  under  or  above  zero,  there 
should  be  a  proportionate  increase  or  decrease  in  the 
amount  of  pipe  used,  and  if  the  houses  are  poorly  con- 
structed, or  in  an  exposed  location,  it  will  be  desirable 
to  provide  increased  radiating  surface.  Under  the  best 
conditions  the  temperatures  mentioned  could  be  ob- 
tained with  a  slightly  smaller  amount  of  radiation,  but 
the  greatest  economy,  so  far  as  both  coal  consumption 
and  labor  are  concerned,  will  be  secured  when  the 
amount  of  radiation  recommended  is  used.  In  deter- 
mining the  amount  of  exposed  glass  surface,  the  num- 
ber of  square  feet  in  the  roof,  ends  and  sides  of  the 
houses  should  be  added,  and  to  this  it  is  always  well  to 
add  one-fifth  of  the  exposed  wooden  or  other  wall  sur- 
face, and  if  this  sum  is  divided  by  the  number  which 
expresses  the  ratio  between  the  area 
of  glass  and  the  amount  of  radi- 
ation, it  will  give  the  number 
of  square  feet  of  heating 
pipe  to  be  required.  The 
unit  of  measurement 
o  f  wrought  -  iron 
pipe  is  the  in- 
terior diam- 


1001.   Carnation  house,  100  x  23  ft.  6  in.,  piped  for  hot  water, 


eter,  while  its  radiating  surface  is  determined  by  its  out- 
side circumference;  and,  although  it  will  vary  slightly  ac- 
cording to  the  thickness  of  the  pipe,  it  is  customary  to 
estimate  tliat  1-inch  pipe  will  afford  about  .344  square 
feet  of  radiating  surface  per  linear  foot,  while  1H-,  l/^-» 
2-,  2K-  and  3-inch  pipe  will  supply,  respectively,  .434, 
.497,  .621,  .7.59  and  .916  square  feet  of  radiation  for  each 
foot  in  length  of  pipe.  The  best  results  can  be  secured 
only  when  the  pipes  are  in  straight  runs.  The  use  of 
ells  and  tees  should  be  avoided  whenever  possible,  but 


C94 


GREENHOUSE 


if  they  must  be  employed,   special    hot-water  fittings 
should  be  secured. 

In  conservatories  with  high  side  walls,  it  is  desirable 
to  plaL-e  the  flow  pipes  at  the  plate  and  the  returns  on 
the  wall  or  under  the  tables.  Pigs.  1001,  1002  and  1003 
illustrate  the  lay  out  of  pipes  for  water  in  a  carnation, 
rose  and  violet  house. 

Hot  Water  Under  Pressure.— In  some  large  Green- 
houses the  hot  water  systems  have  been  placed  under 
pressure  by  closing  the  expansion  tank.  To  prevent  any 
danger  of  the  blowing  up  of  the  system,  a  safety-valve, 
with  a  weight  set  so  as  to  allow  the  water  to  escape  be- 
fore the  danger  point  is  reached,  is  attached  either  to  the 
tank  or  expansion  pipe.  The  system  being  completely 
closed,  the  water  as  it  warms  is  placed  under  pressure, 
and  steam  cannot  be  formed.  This  makes  it  possible  to 
raise  the  temperature  of  water  in  the  coils  quite  a  num- 
ber of  degrees  higher  than  when  an  open  tank  is  used. 
As  there  is  even  more  danger  from  an  explosion  of  a 
system  when  the  water  is  under  pres.sure  than  when 
steam  is  used,  care  should  be  taken  to  see  that  the  safety- 
valve  is  in  good  working  order,  and  that  it  is  set  at  a 
point  well  below  the  danger  limit. 

When  water  is  carried  under  pressure,  it  permits  of 
the  use  of  smaller  flows  and  returns,  and  a  considerable 
reduction  in  the  amount  of  radiating  surtace.  On  the 
other  hand,  it  is  less  economical  in  fuel  than  the  open 
system,  and  requires  rather  more  attention.  The  pressure 
system  cannot  be  recommended  for  u.se  under  all  condi- 
tions, and  it  will  generally  be  best  to  have  the  piping 
adapted  for  all  except  the  most  severe  weather,  and  then 
to  have  it  so  arranged  that  the  system  can  be  closed,  if 
it  becomes  necessary  to  do  so  in  order  to  maintain  the 
desired  temperature. 

Piping  for   SleatH.—The   arrangement  of  the 
heating  pipes  for  use  with  steam  need  not  be 
unlike  that  above  described  for  hot  wate 
except  that  smaller  flow  and  return  pipes 
are  used.    When  there  is  but  one  or 
two  houses  it  is  well  to  use  over^ 
head  flow  pipes,  as  a  rule  only 
one  being  required  in  a  house.    "^ 
A  2-inch  flow  pipe  will  be  suf-     , 
ficient  for  400  square  feet  of     i 
radiation,  and  2^-,  3-,  3K- and   .^ 
4-inch   supply   pipes  will   an-  -.^ 
swer,    respectively,    for    700,     , 
1,000,  1,400  and  1,900   square     i 
feet   of  radiation.     For    long     | 
houses   it  will  be  best  to  use 
IK-inch  pipe  for  the  coils,  but 
1-inch  pipe   will    answer    for 

houses  100  feet  or  less  in  length.  The  coils  should,  of 
course,  run  down  hill,  but  if  overhead  supply  pipes  are 
not  used  the  connection  may  be  made  at  the  end  of  the 
house  nearest  the  boiler  and  the  return  pipe  may  be 
placed  underneath  the  coil.  In  order  to  prevent  the 
water  from  backing  up  in  the  coils  it  is  desirable  that 
they  should  be  at  least  18  or  20  inches  above  the  level  of 
the  water  in  the  boiler,  while  3  or  4  feet  would  be  even 
better.  There  should  be  an  automatic  air  valve  at  the 
lower  end  of  each  coil,  and,  in  order  to  regulate  the 
amount  of  steam,  a  shut-off  valve  should  be  placed  in 
both  flow  and  return  pipes.  Unless  there  are  several 
coils  in  each  house  it  will  always  be  well  to  have  valves 
upon  a  number  of  the  pipes  in  the  coils,  so  that  all  but 
one  or  two  can  be  cut  off  if  desired.  To  prevent  the 
water  from  being  forced  out  from  the  boiler  when  the 
steam  is  turned  into  the  houses,  there  should  be  a  check 
valve  in  the  return  pipe  near  the  heater. 

The  amount  of  radiation  which  will  be  required  to  se- 
cure any  desired  temperature  will  vary  to  some  extent 
with  the  amount  of  pressure  that  is  carried  in  the  boiler, 
but,  as  a  rule,  this  is  not  more  than  five  pounds,  and  often 
no  pressure  at  all  is  used.  It  will  ordinarily  be  best  to 
have  the  radiation  sufficient  to  furnish  the  temperature 
desired  in  ordinarily  cold  weather  without  carrying  any 
pressure,  and  then  by  raising  the  pressure  to  from  five 
to  ten  pounds  secure  the  heat  that  is  needed  during  cold 
waves. 

In  determining  the  amount  of  radiation  for  a  steam- 
heated  house,  1  square  foot  of  pipe  will  answer  for  9 
square  feet  of  glass,  when  40°  is  desired,  and  for  7,  5  and 
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3   where   50°,  60°   and   70°,  respectively,  are    required. 
Fig.  1004  illustrates  piping  for  steam  in  a  rose  house. 

Heating  by  _F/((fs. —  Where  fuel  is  cheap,  and  when 
either  a  low  temperature  is  desired  in  the  house  or  the 
outside  temperature  does  not  drop  much  below  the 
freezing  point,  hot-air  flues  may  be  used,  but  while  the 
cost  of  constructing  them  is  not  large,  the  danger  from 
fire  is  so  great  that  they  are  not  always  economical.  A 
brick  furnace  is  built  at  one  end  of  the  house,  and  from 
this  a  10-  or  12-inch  flue  is  constructed  to  carry  the 
smoke  and  hot  gases  through  the  house  to  the  chimney, 
which  may  be  at  the  farther  end,  or  directly  over  the 
furnace,  the  flue  in  the  latter  case  making  a  complete 
circuit  of  the  house.  When  the  houses  are  more  than 
GO  feet  long,  it  is  advisable  to  have  a  furnace  at  each 
end,  and  the  flue  will  then  extend  only  to  the  center  of 
the  house  and  return  to  the  end  from  which  it  started. 
The  first  30  feet  of  the  flue  should  be  of  fire  brick,  but 
beyond  that  it  can  be  constructed  of  sewer  pipe.  While 
either  hard  or  soft  coal  may  be  used,  the  best  results 
will  be  secured  with  3-  or  4-foot  lengths  of  hard  wood. 
Where  the  temperature  does  not  drop  more  than  10  or  12° 
below  zero,  a  temperature  of  40°  may  be  maintained  in 


1002.    Rose  house,  150  x  20  ft.,  piped  for  water. 

a  house  20  feet  wide  with  one  circuit  of  12-inch  sewer 
pipe.  Care  should  be  taken  that  the  flue  in  no  place  is 
in  contact  with  woodwork,  and  that  there  is  a  gradual 
rise  in  the  flue  from  the  point  where  it  leaves  the  fur- 
nace to  where  it  enters  the  chimney.  j_,,  j{,_  Taft. 

Greenhouse  Management.  — Persons  usually  learn  to 
grow  pl.Tufs  under  gl.ass  by  rule  of  thumb.  Such  knowl- 
edge is  always  essential,  but  better  and  quicker  results 
are  obtained  it  underlying  truths  or  principles  are 
learned  at  tbe  same  time.  Even  if  no  better  results  in 
plant-growing  were  to  be  obtained,  the  learning  of  prin- 
ciples could  never  do  harm,  and  it  adds  immensely  to  the 
intellectual  satisfaction  in  the  work.  There  is  no  Ameri- 
can writing  which  essays  to  expound  the  principles  of 
Greenhouse  management,  although  there  are  excellent 
manuals  giving  direct  advice  for  the  growing  of  various 
classes  of  plants.  The  best  single  recent  American 
book  in  this  line  is  Taft's  "Greenhouse  Management," 
which  brings  together  in  one  volume  concise  directions 
for  the  growing  of  the  leading  kinds  of  Greenhouse 
sub,ieets.  There  are  two  kinds  of  principles  to  appre- 
hend in  Greenhouse  management,  — those  relating  to 
the  management  of  the  plants  themselves,  and  those 
dealing  primarily  with  the  management  of  the  house. 

The  first  principle  to  be  apprehended  in  the  growing 
of  plants  under  glass  is  this  :  Each  plant  has  its  oxen 
season  of  bloom.  Every  good  gardener  knows  the  times 
and  seasons  of  his  plants  as  he  knows  his  alphabet, 
without  knowing  that  he  knows.  Yet  there  are  many 
failures  because  of  lack  of  this  knowledge,  particularly 
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among  amateurs.  The  Iiousewife  is  always  asking  how 
to  make  her  wax-plant  bloom,  without  knowing  that  it 
would  bloora  if  she  would  let  it  alone  in  winter  and  let 
it  grow  in  spring  and  summer.  What  we  try  to  accom- 
plish by  means  of  fertilizers,  forcing  and  other  special 
practices  may  often  be  accomplished  almost  without 
effort  if  we  know  the  natural  season  of  the  plant.  N  early 
all  Greenhouse  plants  are  grown  on  this  principle.  We 
give  them  conditions  as  nearly  normal  to  them  as  pos- 
sible. We  endeavor  to  accommodate  our  conditions  to 
the  plant,  not  our  plant  to  the  conditions.  There  are 
some  plants  which  it  is  possible  to  make  bloom  in  ab- 
normal seasons,  as  roses,  carnations,  lilies  :  these  we 
may  force  {see  Foreinfi).  But  these  forcing  plants  are 
few  compared  with  tlio  wlmlf  number  of  Greenhouse 
species.  The  season  n|-  normal  ;u'tivityis  the  key  to  the 
whole  problem  of  grow  in-  phdiis  under  glass  ;  yet  many 
a  young  man  has  scrvid  .in  apprenticeship,  or  has  taken 
a  course  in  an  agricultural  college,  without  learning  this 
principle. 

The  second  principle  from  the  plant  side  is  this:  The 
greater  part  of  the  (/roirfh  should  be  mnCe  before  the 
plant  is  expected  to  h/<">iii.  It  is  natural  for  aplant  first 
to  grow:  then  it  bI<M.nis  and  makes  its  fruit.  In  the 
great  majority  of  casts,  tlirsr  two  great  functions  do 
not  proceed  simultaneously,  at  least  not  to  their  full  de- 
gree. This  principle  is  admirably  illustrated  in  woody 
plants.  The  gardener  always  impresses  upon  the  ap- 
prentice the  necessity  of  securing"  well  ripened  woud  "of 
Azaleas,  Camellias,  and  the  like,  if  he  would  have  good 
flowers.  That  is,  the  plant  should  have  completed  one 
cycle  of  its  life  before  it  begins  another.  From  imma- 
ture and  sappy  wood  only  poor  bloom  may  be  expected. 
This  is  true  to  a  large  degree  even  in  herbaceous  plants. 
The  vegetative  stage  or  cycle  may  be  made  shorter  or 
longer  by  smaller  or  larger  pots,  but  the  stage  of  ranid 
growth  must  be  well  passed  before  the  best  bloom  is 
wanted.  Fertilizer  applied  then  will  go  to  the  pro- 
duction of  flowers  ;  but  before  that  time  it  will  go  to 
the  production  of  leaf  and  wood.  The  stronger  and  bet- 
ter the  plant  in  its  vegetative  stage,  the  more  satisfac- 
tory it  will  be  in  its  bhjoming  stage. 

Closely  like  to  the  last  principle  is  the  law  that  check- 
ing growth^  so  long  as  the  plant  remains  healthy,  in- 
duces fruitfuhiess  or  fiorifivoitsnfss.  If  the  gardener 
continues  to  shift  his  plants  into  larger  pots,  he  should 
not  expect  the  best  results  in  bloom.  He  shifts  from 
pot  to  pot  until  the  plant  reaches  the  desired  size;  then 
he  allows  the  roots  to  be  confined,  and  the  plant  is  set 
into  bloom  Over-potting  is  a  serious  evil.  When  the 
blooming  habit  is  once  begun,  he  may  apply  liquid  ma- 
nure or  other  fertilizer  if  the  plant  needs  it.  The  rose- 
grower  or  the  cucumber-grower  wants  a  shallow  bench, 
that  the  plants  may  not  run  too  much  to  vine. 

Most  plants  demand  a  /mrfirnlar  season  of  ivactirity 
or  rest.  It  is  not  rest  in  tht-  sense  of  recuperation,  but 
it  is  the  habit  or  custom  of  the  plant.     For  ages,  most 
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thick  rhizomes  always  signify  that  the  plant  was  obliged, 
in  its  native  haunts,  to  carry  itself  over  an  unpropitious 
season,  and  that  a  rest  is  very  necessary,  if  not  abso- 
lutely essential,  under  domestication.  Instinctively,  we 
let  bulbous  plants  rest.  They  usually  rest  in  our  winter 
and  bloom  in  our  spring  and  summer,  but  some  of  them 
—of  which  some  of 
the  Cape  bulbs,  as 
Nerines,  are  exam- 
ples —  rest  in  our 
summer  and  bloom 
in  fall. 


species 


1003.  Violet  house  w^ith  water  heating. 

plants  have  been  forced  to  cease  their  activities  because 
of  cold  or  dry.  These  habits  are  so  fixed  that  the  plants 
must  be  humored  when  they  are  grown  under  glass. 
Some  plants  have  no  such  definite  seasons,  and  will  grow 
more  or  less  continuously,  but  these  are  the  exceptions. 
Others  may  rest  at  almost  any  time  of  the  year;  but  most 
plants  have  a  definite  season,  and  this  season  must  be 
learned.  In  general,  experience  is  the  only  guide  as  to 
whether  a  plant  needs  rest;  but  bulbs  and  tubers  and 


1004.  Rose  house.  150x20  ft.,  piped  for  steam. 

The  natural  habitat  of  the  plant  is  significant  to  the 
cultivator:  it  gives  a  suggestion  of  the  treatment  under 
which  the  plant  will  be  likely  to  thrive.  Unconsciously 
the  plant-grower  strives  to  imitate  what  he  conceives  to 
be  the  conditions,  as  to  temperature,  moisture  and  sun- 
light, under  which  the  species  grows  in  the  wild. 
We  have  our  tropical,  temperate  and  cool  houses.  Yet, 
it  must  be  remembered  that  the  mere  geography  of  a 
plant's  native  place  does  not  always  indicate  what  the 
precise  nature  of  that  place  is.  The  plant  in  question 
may  grow  in  some  unusual  site  or  exposure  in  its  native 
wil  Is.  In  a  general  way,  we  expect  that  a  plant  com- 
ing from  the  Amazon  needs  a  hothouse;  but  the  details 
of  altitude,  exposure,  moisture  and  sunlight  must  be 
learned  by  experience.  Again,  it  is  to  be  said  that  plants 
do  not  always  grow  where  they  would,  but  where  they 
must.  Many  plants  which  inhabit  swamps  thrive  well 
on  dry  lands. 

The  upshot  of  all  this  is,  that  the  habitat  and  the 
zone  give  the  hint  :  with  this  beginning,  work  out  the 
proper  treatment.  Examples  are  many  in  which  culti- 
vators have  slavishly  followed  the  suggestion  given  by 
a  plant's  nativity,  only  to  meet  with  partial  failure.  Be- 
cause the  Dipladenia  is  Brazilian,  it  is  generally  sup- 
posed that  it  needs  a  hothouse,  but  it  gives  best  results 
in  a  coolhouse.  Persons  often  make  a  similar  mistake 
in  growing  the  pepino  warm,  because  it  is  Central  and 
South  American.  Ixia  is  generally  regarded  in  the 
North  as  only  a  glasshouse  subject  because  it  is  a  Cape 
bulb,  yet  it  thrives  in  the  open  in  parts  of  New  England, 
when  well  covered  during  winter. 

The  best  method  of  propagation  is  to  be  determined  for 
as  a  rule,  quicker  results  and 
stockier  plants  are  obtained  from 
cuttings  than  from  seeds.  Of  neces- 
sity, most  Greenhouse  plants  are 
grown  from  cuttings.  In  the  great 
majority  of  cases,  the  best  material 
for  cuttings  is  the  nearly  ripe  wood. 
In  woody  plants,  as  Camellias  and 
(jthers,  the  cutting  material  often 
may  be  completely  woody.  In 
herbaceous  plants,  the  proper  ma- 
terial is  stems  which  have  begun 
to  harden.  Now  and  then  better 
results  are  secured  from  seeds,  even  with  perennials, 
as  in  Grevillea  and  Impatiens  Sultani. 

Coming,  now,  to  some  of  the  ]>rinciples  which  underlie 
the  proper  management  of  the  bouse,  it  may  be  said, 
first  of  all,  that  the  grower  should  attempt  to  imitate  a 
natural  day.  There  should  be  the  full  complement  of 
continuous  sunlight  ;  there  should  be  periodicity  in 
temperature.  From  the  lowest  temperature  before 
dawn,  there  should  be  a  gradual  rise  to  midday  or  later. 
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As  a  rule,  the  uight  temperature  should  be  10-15°  Fahr. 
below  the  maximum  day  temperature  in  the  shade.  A 
high  night  temperature  make«  the  plants  soft  and  tends 
to  bring  them  to  maturity  too  early.  It  makes  weak 
stems  and  flabby  flowers.  The  temperature  shoulil 
change  gradually:  violent  fluctuations  are  fatal  to  good 
results,  particularly  to  plants  which  are  grown  at  a  high 
temperature. 

In  Greenhouse  cultivation,  every  plant  is  to  receive  in- 
dividual care.  In  the  field,  the  crop  is  the  unit:  there 
we  deal  with  plants  in  the  aggregate.  In  the  Green- 
house, each  plant  is  to  be  saved  and  to  receive  special 
care:  upon  this  success  depends.  There  should  be  no 
vacant  places  on   the  Greenhouse  bench;    room  is    too 


1005.    Range  of  modern  commercial  Greenhouses. 


valuable.  All  this  means  that  every  care  should  be  taken 
to  so  arrange  the  house  that  every  plant  will  have  a 
chance  to  develop  to  its  utmost  perfection.  Patient 
hand  labor  pays  with  Greenhouse  plants.  The  work  can- 
not be  done  by  tools  or  by  proxy.  Therefore,  the  gar- 
dener becomes  skilful. 

Every  caution  should  be  taken  to  prevent  the  plants 
from  becoming  diseased  or  from  being  attacked  by  in- 
sects. The  greater  part  of  insect  and  fungous  troubles 
in  the  Greenhouse  are  the  result  of  carelessness  or  of 
mistakes  in  the  growing  of  the  plants.  Determine  what 
diseases  or  pests  are  likely  to  attack  any  plant;  dis- 
cover under  what  conditions  these  diseases  or  pests  are 
likely  to  thrive:  then  see  that  those  conditions  do  not 
arise.  Keep  the  house  sweet  and  clean.  Destroy  the  af- 
fected parts  whenever  practicable.  Then  if  trouble  come, 
apply  the  fungicide  or  the  insecticide.  Remember  that  the 
very  protection  which  is  given  the  plants,  in  the  way  of 
equable  conditions,  also  protects  their  enemies:  there- 
fore, it  is  better  to  count  on  not  having  the  dilficulties 
than  on  curing  them.  If  diseases  or  pests  have  been 
troublesome,  make  a  complete  change  of  soil  or  stock 
before  the  next  season,  if  practicable.  At  least  once 
every  year  there  is  an  opportunity  to  rid  the  place  of 
pests.  Many  gardeners  carry  their  troubles  year  by 
year  by  trying  to  fight  them,  when  they  might  succeed 
by  trying  to  avoid  them. 

2'fte  higher  the  temperature  and  the  more  rapid  the 
growth,  the  greater  the  care  necessary  to  insure  good  re- 
sults. Plants  grown  under  such  conditions  are  soft  and 
juicy.  They  are  easily  injured  by  every  untoward  cir- 
cumstance, particularly  by  drafts  of  cold  air.  Let  a 
draft  of  cold  air  fall  on  cucumbers  or  rapid-growing 
roses,  and  mildew  will  result  in  spite  of  Bordeaux  mix- 
ture and  brimstone. 

In  dark  weather,  grow  the  plants  slow.  If  given  too 
much  heat  or  too  much  water,  they  become  soft  and 
flabby,  and  fall  prey  to  mildew,  green  fly  and  other  dis- 
orders. A  stocky  plant  is  always  desirable,  but  particu- 
larly in  the  dull  weather  and  short  days  of  midwinter: 
at  that  time,  take  extra  precautions  in  the  management 
of  the  house. 

Watering  plants  under  glass  requires  more  judgment 
than  any  other  single  operation.  Apply  water  when  the 
plants  need  it,  is  a  gardener's  rule,  but  it  is  difficult  to 
apply  because  one  may  not  know  when  they  need  it. 
Yet,  if  the  gardener  will  put  the  emphasis  on  the  word 
need  he  will  at  least  be  cautioned;  novices  often  apply 
the  advice  as  if  it  read,  Apply  water  when  the  plants 
will  stand  it.  Water  thoroughly  at  each  application. 
Mere  dribbling  may  do  more  harm  than  good.  Many 
people  water  too  frequently  but  not  enough.  Remember 
that  in  benches  evaporation  takes  place  from  both  top 


and  bottom  of  the  soil;  and  in  pots  it  takes  place  from 
all  sides.  Water  on  a  rising  temperature.  This  advice 
is  particularly  applicable  to  warmhouse  stuff.  Watering 
is  a  cooling  process.  The  foliage  should  not  go  into  the 
night  wet,  particularly  if  the  plant  is  soft-growing  or  is 
a  warmhouse  subject.  Water  sparingly  ornot  atallwhen 
evaporation  is  slight,  as  in  dull  weather. 

In  all  Greenhouse  work,  see  that  the  soil  is  thoroughly 
comminuted  (tnd  that  it  contains  much  sand  or  fiber. 
The  amount  of  soil  is  small:  see  that  it  is  all  usable. 
In  the  garden,  roots  may  wander  if  good  soil  is  not  at 
hand;  in  pots  they  cannot.  The  excessive  watering  in 
Greenhouses  tends  to  pack  the  soil,  particularly  if  the 
water  is  applied  from  a  hose.  The  soil  tends  to  run  to- 
gether or  to  puddle.  Therefore,  it  should  con- 
tain little  silt  or  clay.  The  gardener's  prac- 
tice of  a  I  ling  sand  to  his  Greenhouse  soil  is 
tl   IS  ex]  1   ined. 

I  '"11  is  employed  for  the  purpose  of 

mi'trature  and  of  lessening  atmos- 
I  s til  re.    Theoretically,  it  is  employed 

1  lor  the  purpose  of  introducing  chemically 
fie  h  air  but  with  the  opening  and  shutting 
f  d  oi  and  the  unavoidable  leaks  in  the 
1  u  e  It  IS  not  necessary  to  give  much  thought 
t  the  introduction  of  mere  fresh  air.  Venti- 
l  iting  re  luces  the  temperature  by  letting  out 
\arm  air  and  letting  in  cool  air.  The  air 
should  be  admitted  in  small  quantities  and  at 
the  greatest  distance  from  the  plants  in  order 
to  avoid  the  ill  effects  of  drafts  on  the  plants.  Many 
small  openings  are  better  than  a  few  large  ones.  Venti- 
late on  a  rising  temperature. 

Most  plants  require  shading  in  the  summer  under 
glass.  Shading  is  of  use  in  mitigating  the  heat  more 
than  in  tempering  the  light.  A  shaded  house  has  more 
iiniform  conditions  of  temperature  and  moisture.  If 
plants  are  grown  soft  and  in  partial  shade,  they  are 
likely  to  be  injured  if  f'xpusrd  to  bri;rht  sunlight.  Sun- 
scalding  is  most  cuninii-ti  in  sjn-in^',  sitn-r  rlir  plants  are 
not  yet  inured  to  bri^^lit  sunshine  and  strong  sun  heat. 
The  burning  of  plants  is  due  to  waves  (nut  bubbles)  in 
the  glass.  It  should  be  said  that,  other  things  being 
equal,  the  larger  the  house  the  easier  is  the  manage- 
ment of  it.  It  is  less  subject  to  fluctuations  of  tempera- 
ture and  moisture.  In  the  "nesting"  of  houses,  one 
house  protect.^  the  other  from  the  weather.  A  good 
commercial  American  Greenhouse  plant  is  shown  in 
Fig.  1005.  L.  H.  B. 

GREENS,  CHRISTMAS.  The  Christmas  Greens  in- 
dustry has  developed  to  an  enormous  extent  within  a 
few  years.  Some  twenty  years  ago,  when  florists  began 
to  use  lycopodium,  a  dozen  barrels  were  all  that  was 
used  in  a  single  season  in  many  of  our  lower  cities. 
To-day  the  output  in  the  United  States  is  probably 
nearly  200  tons  — about  40  car  loads. 

The  materials  now  used,  mentioned  in  something  like 
their  order  of  commercial  importance,  are  holly,  lyco- 
podium (also  known  as  bouquet  green,  ground  pine, 
club  moss,  etc.),  mistletoe,  laurel,  and  cedar  clippings. 
Other  articles  of  similar  utility  are  wild  smilax,  hardy 
ferns,  needle  pines,  outdoor  palm  leaves,  Florida  moss, 
galax  leaves  and  leucothoe  sprays  :  these  all  come 
from  the  South. 

Lycopodium  is  one  of  the  oldest  and  commonest  of 
decorative  materials.  During  seasons  of  long  con- 
tinued "Indian  summer,"  a  surplus  is  frequently  gath- 
ered by  careless  pickers  and  dumped  on  the  market. 
The  choicest  picked  stock  being  obtainable  only  through 
the  regular  and  well  established  trade  channels,  such 
sources  are  usually  the  only  ones  in  case  of  early  snow 
storms,  which  prevent  the  gathering  of  it.  Choice 
stock  from  eastern  Vermont,  northern  New  York  and 
Pennsylvania  has  been  usually  handled  in  large  sugar 
barrels,  tied  in  carefully  arranged  bunches,  weighing 
perhaps  one-half  to  one  pound  each.  These  bunches  are 
packed  in  the  barrels  in  layers,  with  roots  toward  the 
center.  The  quantity  is  always  limited  and  the  price 
25  to  35  per  cent  higher  than  the  Wisconsin  and  Michi- 
gan stock.  Lycopodium,  as  handled  in  the  West,  comes 
almost  entirely  from  northern  Wisconsin,  and  is  gath- 
ered from  the  north  end  of  Lake  Michigan,  in  the  vi- 
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cinity  of  Sturgeon  Bay,  west  nearly  to  St.  Paul.  The 
green  belt  in  that  state  annually  moves  northward  as 
the  country  becomes  settled  and  as  the  woods  and 
swamps  are  depleted.  This  plant  seems  to  thrive  best 
in  moist.  sli;ide<l  localities,  and  when  plucked  out  by  the 
roots,  as  is  iloiie  whiui  ^^utiu'riug,  is  not  replaced  by  new 
growth  of  its  kiinl.  M.iru  open  situations  and  drier 
ground  produce  lycupodiumof  a  lighter  and  yellowish 
color,  and  consequently  of  less  decorative  value.  Indians 
pick  the  best  green,  but  are  unreliable  when  exact  dates 
must  be  met.  The  average  season's  output  from  Wis 
consin  is  perhaps  35  car  loads,  or  150  to  200  tons. 

The  use  of  holly  in  a  commercial  way  has  grown  from 
a  very  small  beginning  to  its  present  proportions  within 
fifteen  years.  Until  the  last  six  years  most  of  the  holly 
was  handled  by  wholesale  seedsmen  and  florists.  With 
in  that  time  the  sale  of  holly  has  been  taken  up  by  the 
produce  commission  houses  in  large  cities,  thereby  tre 
bling  the  volume,  but  reducing  the  quality.  Delaware  and 
Maryland  furnish  the  best  stock  of  what  is  known  as 
eastern  holly,  while  Tennessee  and  some  other  parts  of 
the  South  ship  what  is  usually  an  inferior  quality. 
Holly  is  almost  always  packed  in  uniform  cases  2x2x4 
ft.  Freezing,  while  packed  in  cases,  damages  it  but  lit- 
tle, provided  the  holly  be  allowed  to  thaw  out  in  a  very 
cool  and  preferably  dark  place,  where  the  temperature 
is  not  allowed  to  exceed  45°  F.  If,  however,  frozen  holly 
is  shipped  in  warm  express  cars,  the  foliage  may  turn 
black  in  a  night. 

English  holly  has  occasionally  been  imported  into  the 
United  States  and  into  Canada,  but  never  satisfactorily 
commercially.  The  eastern  cities  use  mistletoe  from  Eng- 
land and  France,  brought  over  in  fast  steamers.  The  ber- 
ries are  much  larger  than  those  of  the  American  mistletoe, 
which  grows  chietiy  in  Tennessee,  Kentucky,  Arkansas, 
Texas  and  New  Mexico.  It  is  usually  shipped  in  crates 
of  about  112  pounds,  and  the  sultry  quarters  on  ship- 
board often  cause  the  loss  of  the  leaves.  The  western 
states  use  probably  not  more  than  8,000  to  10,000  pounds 
of  American-grown  stock  from  the  localities  named.  It 
is  also  shipped  in  other  kinds  of  packages.  Mistletoe 
is  very  liable  to  damage  from  frost. 

Cedar  clippings  are  now  but  little  used  during  the 
holiday  season,  but  on  other  occasions,  where  open  air 
decorations  are  desired,  they  are  frequently  made  into 
roping  or  wreaths.  Laurel  from  Maryland  and  Virginia 
is  mostly  used  in  eastern  states. 

Wild  smilax,  in  light  cases,  usually  in  three  sizes,  is 
shipped  by  express  mostly  from  Alabama  and  Georgia. 
It  is  as  liable  to  injury  by  freezing  as  mistletoe,  but  is 
not  damaged  if  allowed  to  thaw  out  gradually  before 
removal  from  the  case.  About  $10,000  worth  is  used 
annually. 

Eight  million  hardy  ferns  were  recently  offered  by 
one  wholesale  dealer  in  Christmas  Greens.  These  ferns 
are  largely  gathered  in  Massachusetts  and  Michigan. 

Among  the  newest  and  most  artistic  materials  for 
Christmas  decoration  are  galax  leaves  and  leucothoe 
sprays,  which  are  here  figured  and  are  elsewhere  fully 
described.  Galax  grows  in  the  mountains  from  North 
Carolina  to  Georgia,  and  nowhere  else  in  the  world. 

For  further  particulars  concerning  this  industry,  see 
American  Florist  14:598-600  (1898).  For  the  artistic 
side  of  Christmas  decoration,  see  illustrated  articles  by 
F.  Schuyler  Mathews  in  American  Florist  8:484  and 
^=493-  J.  C.  Vaughan. 

GREENS,  EDIBLE,  or  POT-HERBS.  This  term 
Greens  is  generally  applied  in  America  to  any  Pot-herb, 
that  is  to  say,  to  any  green  herbage  which  is  cooked  and 
served  separately  from  the  other  principal  and  secon- 
dary dishes  of  a  square  meal.  The  terra  Greens  is  usu- 
ally used  for  the  mess  of  cookery  which  is  brought  to 
the  table.  It  is  not  so  often  applied  to  the  plants  grow- 
ing in  the  garden.  In  the  garden,  perhaps,  they  are 
herbs  — Pot-herbs  — though  this  term  is  not  so  much  era- 
ployed  as  it  conveniently  might  be.  Greens  are  served 
early  in  the  spring,  when  the  appetite  craves  anything 
which  tastes  like  out-of-doors. 

All  sorts  of  plants  are  used  as  Pot-herbs.  Almost  any- 
thing which  shows  a  succulent  growth  in  the  spring  is 
likely  to  be  tried  by  somebody.  Turnip  tops,  potato 
leaves,  pig-weeds,  purslane,  and  many  other  apparently 


impossible  herbs,  are  often  impressed  into  the  service. 
The  really  good  Pot-herbs  are  comparatively  few,  how- 
ever. Probably  the  best  are  dandelion,  spinach,  mustard 
(various  species),  endive,  chard,  beet-top  and  kale. 

The  following  plants  have  been  more  or  less  used  as 
Pot-herbs : 

Buck's-hom  Plantain,  Plantago  Coronopus. 

California  Peppergrass,  Brassica  Japonica. 

Cardoon,  Cynara  Cardunculns. 

Chard,  Beta  vulgaris. 

Chervil,  Anthriscxis  Cerefolium 

Chicory,  Cichorium  Tntybus. 

Chinese  Amaranth,  Amarantua  Gangeticus. 

Chinese  Artichoke,  Stachys  SieboldiiS.  af finis  or  S.  tuherif era) . 

Chinese  Cabbage,  Brassica  Pe-Tsai. 

Chinese  Cabbage,  Brassica  Chinensis. 

Chinese  Miistard.  Brassica  juncea. 

Chives.  Allium  Schoenoprasum. 

Com  Salad,  Valerianella  olitoria. 

Cress,  Lepidium  saliva. 

Meadow  Cress,  Cardamine  pratensis. 

Para  Cress,  Spilanthes  oleracea. 

Upland  Cress,  Barbarea  vulgaris  and  pr<ecox. 

Other  so-called   Cresses,  as  Lepidium.  Chilense,  Lepidium 
piscidiitm,  Lepidium  Yirginicum,  Senebiera  pinnatiflda. 
Nasturtium  Indicum,  Gynandropsis  pentaphylla. 
Dandelion,  Taraxieum  officinale. 
Dock,  Rumex,  several  species. 
Endive.  Cichoriurn  Endivia. 
Globe  Artichoke,  Cynara  Scnlymus. 
Good  King  Heui-y,   Chenopodium  BonusSenricus. 
Goosefoot,   C/n'i,opn<li,ini.  mostly  C.  album. 
Ice  Plant,  Mcs-inhrihintlu-inimi  crystaUinum. 
Italian  Corn  SnI.mI,  \  ■ilrnnuella  eriocarpa. 
Kale,  Brassica  "h-racra. 
Lettuce,  Lactuca  (especially  the  wild  species,  some  of  which 

are  excellent). 
Malabar  Nightshade,  Basella  alba  and  Basella  rubra. 
Mustard,  Brassica  species. 
Nasturtiums,  Tropceolums. 
Orach,  Atriplex  hortensis. 
Parsley,^ptuni  Petroselinum.. 
Pepper-grass,  Lepidium  species. 
Pigweed,  Amarantus  sjircies. 
Pokeweed,  Phi/f(>l'f<-a  <l.-r<indra. 
Quinoa,  Chcrnqn^Uun,   Quinoa. 
Rocket  Sala.l.  Kmr.,  s„t,ra. 
Rosella,  Hibiscus  i!iabdariffa. 
Salad-Burnet,  Porterium  Sanguisorba. 
Sorrels,  various,  Oxalis  crenata,  O.  tetraphylla. 
Spinach,  Spinacia  oleracea. 

Tuberous-Rooted  Chinese  Mustard,  Brassica  napiformia. 
Turkish  Rocket,  Bunias  orie?italis 
Turnip,  Brassica  Rapa. 
Winter  Purslane,  Montia  perfoliata. 

Culture.  — Pot-herhs  are  wanted  at  the  earliest  possible 
moment  in  the  spring.  They  are,  therefore,  often  grown 
in  hotbeds,  frames,  or  in  greenhouses  (see  Spinach, 
Dandelion,  Mustard,  etc.).  They  must  be  succulent 
and  tender.  It  is  necessary,  on  this  account,  that  they  be 
quickly  grown  in  loose,  very  rich,  well-drained  soil,  with 
plenty  of  water.  Specific  directions  for  the  cultivation 
of  the  various  plants  will  be  found  under  the  several 
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heads 

GREEN  WEED.     Genista  tinctoria. 

GREGORIA.     See  Douglasia. 

GRENADIN  or  GRENADINE.     A  type  of  Carnation. 

GREVlLLEA  (Chas.  F.  Greville,  once  vice-president 
of  the  Royal  Society  of  England,  and  a  patron  of  botany). 
Protedce(K.  Trees  or  shrubs,  of  nearly  200  species,  mostly 
Australian,  of  which  one  is  everywhere  cult,  in  this 
country  as  a  decorative  pot-plant.  Fls.  small,  perfect, 
mostly  in  pairs  in  the  clusters  or  racemes,  apetalous, 
the  calyx  with  4  recurved  parts;  stamens  of  4  sessile 
anthers  borne  on  the  sepals;  style  1,  long  and  curved: 
Ivs.  alternate,  of  many  forms:  fr.  a  follicle,  with  1  or  2 
winged  seeds. 

robiista,  Cunn.  Silk  Oak.  Fig.  lOOG.  One  of  the 
most  popular  of  all  fern-leaved  pot-plants,  and  easily 
grown  from  seeds  (which  are  imported  in  large  quanti- 
ties). When  young  (from  2-5  ft.  high)  it  makes  a  most 
graceful  subject.  In  glasshouses  it  is  not  grown  to 
large  size,  and,  therefore,  little  is  known  of  the  great 
size  which  it  attains  in  its  native  forest.  According  to 
Von  Mueller,  it  is  "indigenous  to  the  subtropical  part  of 
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East  Australia,  rising  to  150  feet,  of  rather  rapiil  growth, 
and  resisting  drought  to  a  remarkable  degree ;  hence  one 
of  the  most  eligible  trees  even  for  desert  culture,  though 
naturally  a  sylvan  plant.  The  wood  is  elastic  and  dur- 
able, valued  particularly  for  staves  of  casks,  also  for 
furniture.  The  richly  developed  golden  yellow  trusses 
of  flowers  attract  honey-sucking  birds  and  bees  through 
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1006.  Grevillea  robusta  (XM). 

several  months  of  the  year.  The  seeds  are  copiously 
produced  and  germinate  readily.  Rate  of  growth  in 
Victoria,  20-30  ft.  in  20  years.  In  Ceylon  it  attained  a 
stem-circumference  of  5  ft.  in  8  years."  In  California 
and  S.  Fla.  it  is  a  valuable  lawn  tree.  When  grown  in 
the  open,  it  will  stand  some  frost.  As  a  glasshouse  plar.t 
it  is  grown  almost  wholly  from  seeds,  and  is  used  in  its 
young  state ;  as  the  plant  becomes  old,  it  loses  its 
leaves  and  becomes  ragged  below.  It  thrives  in  the  tem- 
perature suited  to  geraniums  or  roses,  and  it  stands 
much  hard  usage  and  neglect.  It  is  popular  as  a  window 
sub,iect.  Best  results  with  Grevillea  are  usually  secured 
by  raising  a  fresh  stock  every  year,  from  seed  sown  late 
in  winter  or  in  spring.  The  following  winter  or  spring 
they  will  be  in  i-C-in.  pots,  and  will  be  in  their  prime. 
The  young  plants  need  frequent  repotting  to  keep  them 
in  good  condition.  Grevillea  robiista  has  come  to  be 
generally  known  as  a  florists'  plant  within  the  past  ten 
years.  Lvs.  twice-pinnatifid,  the  ultimate  divisions 
narrow  and  pointed  and  sometimes  lobed,  pubescent. 
B.M.  3184.  A.G.  1-1:115.  A.P.  -1:413. -In  the  West 
Indies  the  plant  is  much  grown,  and  it  is  often  trimmed 
to  desired  shape.  In  exposed  places  the  foliage  be- 
comes golden  in  ca.st. 

There  are  no  other  Grevilleas  in  the  Amer.  trade,  but  follow- 
ing are  accessible  portraits  of  other  species:  Q.acanthifblia, 
Cunn.  B.M.  2807.— <J.  alpestris,  Meissn.  (G.  alpina,  var., 
Lindl.).  B.M.  5007.  R.H.  1887:108.  E.B,  23:145.— tf.  annuUf- 
era,  Muell.  B.M.  6687.-0.  arendria,  R.  Br.  (G.  canescens, 
R.Br.).  B.M.  3185.— O.  n,s;)(cni7(')/i(i,  Knight.  B.M.  7070.  R.H. 
1882,  p.  245  (as  G.  lnni;il"li;il  -i.. -Btinl-sii,  R.Br.  B.M.  5870; 
G  C.  III.  16:15.—*;.  '„/,«.,  I;  r.r,  B.M.  3133.-0.  canescens, 
RBr=G  arenari.-i.-(>'  .m../..;...,  i;  Br.  B.M.  6.361.— (?.  fosn'c- 
uidto,  R.Br.  B.M.  (ilu.. --«,,  ;/.7//«»a,  MueU.  B.M.  7524. -G. 
Boolcermna,  Meissn.  B.JI.  0879.- 0.  intricdta,  Meissn.  B.M. 
5919.— (J.  juniperlna,  R.  Br.  (G.  sulphurea,  Cunn.).  G.C.  II. 
26:469.— G.  linearis,  R.Br.  B.M.  2661.— G.  longUblia,  R.Br.=G. 
asplenifolia.— G.  macrostylis,  Muell.  B.M.  5915.— G.  Prelssei, 
Meissn.  B.M.  6837.— G.jiMicAeiia,  Meissn.  B.M.  5979.— G.  ptmi- 
cea:  R.Br.  B.M.  QQ^8.—G.rosmarinifblia,  Cunn.  B.M.  5971; 
G.C.  II.  5:529.-G.  serUea,  R.Br.  (6.  dubla,  R.Br.).  B.M.  3798. 
— G.  sitfphurea,  Cunn.  =  G.  juniperina.  —  G.  Thelemannidna 
Hueg.    R.H.  1882:456.  L.  H.B. 

GRfiWIA  (Nehemiah  Grew,  of  Coventry,  1628-82, 
author  of  a  work  on  anatomy  of  plants).  TUiacea. 
This  includes  two  little  known  plants  slightly  cult,  in 
S.  Fla.  A  genus  of  about  (JO  species  of  trees  and  shrubs 
in  the  warmer  parts  of  the  Old  World,  often  having 
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stellate  pubescence  :  lvs.  entire  or  serrate,  3-7-nerved  • 
fls.  yellow  or  rarely  purple,  in  axillary,  few-fld.  cymes  or 
terminal  panicles  ;  petals  5,  with  pits  or  glands  inside 
at  the  base;  stamens  indefinite:  drupe  1— l-stoned. 
G.  C&Ura,  Meissn.,  from  Natal,  was  int.  by  Reasnner 
Bros,  in  1891.  A  bushy  plant,  with  i.iiik  st:L.'-sha|ic(l  fls. 
borne  during  most  of  the  year.  G.  denticulata,  W:ill., 
from  India,  was  never  described,  rndi-r  tliis  name 
Reasoner  cultivates  a  plaut  "resembling  a  mulberry  in 
growth,  which  bears  enormous  quantities  of  acid  drupes, 
about  the  size  of  cranberries;  used  for  pickling.'' 

GEfiYIA  (after  Sir  George  Grey,  once  Governor  of 
Cape  Colony).  Sapinddceee.  A  monotypic  genus,  con- 
taining a  small  tree  from  Natal,  which  bears 
large  pikes  of  pendulous,  5-petaled,  scarlet  fls., 
'  and  is  cult,  outdoors  in  S.  Calif,  and  abroad 
under  glass  in  many  botanic  gardens.  In  R.H. 
1894:252  the  plant  is  shown  at  its  best,  with  a  spike  6 
in.  long  and  2-3  in.  wide,  containing  probably  over  100 
fls.,  each  three-fourths  of  an  inch  across.  In  France  this 
tree  flowered  from  the  end  of  autumn  throughout  the 
winter.  The  long-exserted  stamens  with  reddish  pur- 
ple anthers  make  a  striking  feature.  The  structure  of 
the  fls.  is  so  peculiar  that  Harvey  referred  the  genus 
doubtfully  to  the  saxifrage  family.  In  European  green- 
houses Oreyia  is  a  shrub  requiring  full  sunlight, 
thorough  ripening  of  the  wood  and  a  season  of  rest 
before  flowering.  In  Natal  it  flowers  in  August  or  Sep- 
tember, which  is  early  spring  there.  Europeans  recom- 
mend a  sandy  loam.  Prop,  by  seeds  or  by  cuttings  from 
half-ripened  wood. 

Sutherlandi,  Hook.  &  Haw.  Siuall  tree,  with  thick, 
nakc-d  lirancbes  :  lvs.  clustered  at  the  ends  of  the 
branclies,  2-3  in.  long,  orbicular,  ovate  or  oblong,  deeply 
cordate  at  base,  toothed  ;  petiole  9-12  lines  long  ;  disk 
cup-shaped,  with  10  marginal  teeth,  each  crowned  by  a 
peltate  gland  ;  stamens  10  :  ovary  laterally  5-lobed,  5- 
celled  ;  ovules  numerous,  in  2  series  in  the  inner  angle 
of  the  cells:  fr.  capsular,  5-valved  :  seeds  albuminous 
B.M.  G040.  R.H.  1894:252.  G.C.  II.  19:625.  J.H.  III. 
30:101. 

GRIFFlNIA  ( after  William  Cirifiin,  who  brought  these 
plants  from  Brazil).  Amarylliddcew.  Seven  species  of 
Brazilian  bulbs,  with  distinct  foliage  and  fls.  about 
2''2in.  across,  which  are  more  or  less  tinged  with  lilac 
or  rose.  Like  many  other  genera  of  the  ainaryllis 
family,  bulbs  of  flowering  size  are  too  costly  for  gen- 
eral lise.  Lvs.  usually  petioled,  and  with  a  very  broad 
blade  :  perianth  tube  none  or  very  short ;  the  3  lower 
segments  narrower  than  the  upper  :  ovary  3-celled  : 
stigma  capitate,  rarely  3-fld :  umbel  6-15-fld.  Griflinia  is 
distinguished  from  many  other  genera  by  its  2  ovules, 
which  are  basal  and  collateral.   See  Baker,  Amaryllideff. 

As  there  seems  to  be  no  recorded  American  experi- 
ence with  these  fine  bulbs,  the  following  English  expe- 
rience is  taken  from  W.  Watson's  article  in  The  Garden 
50,  p.  209  :  "Grifiinias  are  called  stove  plants.  They  do 
not  always  thrive  under  cultivation,  but  where  they  do 
they  are  strikingly  ornamental.  Herbert  states  that  in 
Brazil  they  are  buried  8  inches  deep  in  strong  loam,  the 
scape  and  leaves  rising  to  the  height  of  2  feet,  whereas 
in  our  stoves  they  rot  when  potted  in  strong  soil.  He 
recommends  light  peat  and  sand  for  them.  But  they 
thrive  when  planted  in  fibrous  loam  three  parts,  leaf- 
mold  one  part,  and  a  good  sprinkling  of  silver  sand. 
The  bulbs  should  be  partly  buried  and  the  pots  carefully 
drained.  During  winter  the  plants  rest  and  require  no 
water.  They  should  be  placed  on  a  dry  shelf  in  a  warm 
or  intermediate  house  and  kept  there  until  about  March, 
when  growth  recommences  and  the  flower-spikes  push 
up.  The  plants  ought  to  be  at  their  best  in  May, 
though  they  do  not  appear  to  flower  at  any  definite  time 
under  cultivation.  They  may  be  made  to  flower  in  win- 
ter by  forcing,  but  the  probable  result  of  this  is  the 
sickening  of  the  bulbs.  The  lvs.  are  deciduous,  new 
ones  being  developed  along  with  the  flower-spikes,  as  in 
the  Hippeastrums.  The  plants  require  moderate  sup- 
plies of  moisture,  both  at  the  root  and  overhead,  and  a 
light  position.  They  do  not  ripen  seeds  under  cultiva- 
tion, but  may  be  propagated  by  means  of  offsets  from 
the  bulbs." 


GRIFFINIA 

A.    Stigma  capitate. 

hyacinthina,  Herb.  Bulb  globose  :  Ivs.  6-9  in.  long, 
2-3  in.  broad,  rounded  at  the  base  to  a  channeled  peti- 
ole as  long  as  the  blade  :  scape  1-2  ft.  long  :  pedicels 
none  or  very  short  :  stamens  much  shorter  than  the 
segments.  B.R.  2:163  (as  Amaryllis  hyacinthina. 
Upper  segments  tinged  blue,  lower  ones  nearly  white). 
,I.H.  III.  31:3U.  Var.  mttzima,  Gn.  50,  p.  209,  is  prob- 
ably the  best  garden  form.  Called  "Blue  Amaryllis  "  in 
some  catalogues. 

AA.    Stigma  distinctly  S-cut. 

Blumenivia,  K.  Koch  &  Bouche.  Bulb  ovoid  :  Ivs. 
4-5  in.  long,  cuneately  narrowed  to  a  petiole,  shorter 
than  the  blade:  scape  6-8  in.  long:  pedicels  %  in.  long: 
stamens  as  long  as  the  perianth.  B.M.  5666  (veins  rose- 
colored).  R.H.  1867:32.  Gn.  50:1083  (veined  and  flushed 
with  rose). 

GRIND£LIA  (Prof.  Hieronymus  Grindel,  of  Riga  and 
Dorpat) .  Compdsitce.  This  genus  contains  2  plants  from 
which  a  fluid -extract  is  obtained  that  is  used  externally 
against  poisoning  by  "poison  ivy."  They  are  hardy  plants 
sometimes  cult,  for  their  showy  yellow  Us.,  which  are 
lH-2  in.  across  and  borne  freely  all  summer.  A  genus 
of  about  1-t  species  of  American  herbs,  sometimes 
shrubby,  of  coarse  habit,  mostly  natives  of  the  U.  S. 
west  of  the  Mississippi.  Lvs.  sessile  or  partly  clasping 
and  usually  serrate  and  rigid  :  heads  terminating  the 
branches.  The  plants  often  have  a  sticky  balsam,  espe- 
cially the  heads  before  and  during  flowering,  whence 
they  are  called  "Gum-plants"  in  California,  particularly 
G.  robu.sta,  which  is  the  common  one.  The  2  species  de- 
scribed below  have  roots  that  are  perennial  and  short- 
lived, but  sometimes  annual.  These  plants  are  also 
wholly  glabrous,  and  have  firm  or  rigid  leaves. 

Grindelias  are  of  the  easiest  culture,  and  are  prop,  by 
division,  cuttings  or  seed.  G.  sqnarrosa  is  hardy  in  the 
East:  G.  robusta  is  sold  in  Calif.  They  are  best  for 
wild  places  and  trying  situations.  J.  W.  Manning 
says  that  G.  sqttarrosa  grows  freely  in  all  soils.  J.  W. 
Keller  writes  that  it  does  best  in  a  light,  open,  moder- 
ately rich  soil.  In  California  it  is  common  on  dry  hills. 
According  to  John  S.  Wright,  both  species  grow  in  salt 
marshes  and  on  alkaline  soil,  being  indiscriminately 
gathered  for  medicinal  purposes.  The  extract  is  also 
tonic  and  sedative,  and  is  used  in  asthma.  The  rays  are 
numerous,  sometimes  30,  about  %  in.  long. 

sguarrdsa,  Dunal.  Shrubby,  branched  from  base,  1-2 
ft.  hii;li  :  outer  akenes  usually  squarely  truncate  and 
even  at  summit     B.M.  1706. 

robu3ta,  Nutt.  Gum-Plant.  Herbaceous:  lvs.  larger 
and  more  rigid :  akenes  all,  orsomeouterones,  1-toothed 
or  bordered  at  the  summit.  Pis.  throughout  the  Califor- 
Bian  winter.     Collected  stock  is  offered.  -vv.  M. 

GBISELtNIA  (after  Franc  Griselini,  Venetian  bota- 
nist, middle  of  eighteenth  century).    Including  Decostea. 
CornAceiE.    This  includes  a  tree  and  a  shrub  with  large, 
glossy,  laurel-like  foliage,  rarely  cult,  in  the  South,  and 
nearly  hardy  at  Washington.    A  genus 
of  8  species  of  trees,  shrubs  or  climb- 
ers from  New  Zealand,  Chili  and  Brazil, 
with  lvs.  alternate,  often  inequal-sided, 
leathery:    fls.   minute,   in   glabrous  or 
pubescent  racemes  or  panicles. 

littorilis,  Raoul.  Tree,  30  ft.  high :  lvs.  ovate  or  ob- 
long, wedge-shaped  or  narrowed  into  a  petiole :  veins 
obscure  beneath.   New  Zealand. 

licida,  Forst.  f.  Shrub.  10-12  ft.  high:  lvs.  obovate 
or  oblong,  very  unequal  at  the  base:  veins  distinct  be- 
neath. New  Zeal.  Not  cultivated  here.  Var.  macTO- 
phylla  (G.  macrophijlla,  Hort. )  is  a  large-leaved  form. 
G.  Incida  is  prized  in  Europe  for  apartments.  Showy. 
Requires  shade  and  moisture. 

GKOMWELL.     Lilhoxpermum. 

GROUND  CHEEKY  is  Phyxnlis:  in  the  Old  World 
Prunus  ChamircnisKs.  Ground  Hemlock  or  Ameri- 
can Yew,  is  Taxii.t  ('<iiiiiili  n.'tis.  Ground  Ivy.  Nepeta 
Olechoma.    Ground  Laurel.    Old  World  name  for  Epi- 
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gr^a  repen.f.  Groundnut,  Apins  and  Panax;  also  Old 
World  name  for  peanut  or  goober  {Arachis}.  Ground 
Fine,  Lycopodium.    Ground  Fink,  Phlox  sabnlata. 


GROUNDSEL.     See  Sene 


Groundsel  Tree.     Bac- 


GRUMICHAMA.    Eugenia  Brasiliensis. 
GRUMtLEA.     All  referred  to  Psychotria. 

GUAIACUM  (native  West  Indian  name).  Zygophyl- 
lAcece.  Guaiacum  is  kept  in  every  good  drug  store,  and 
the  tree  which  produces  the  resin  used  in  medicine  has 
a  hard,  heavy  wood,  used  for  blocks  and  pulleys,  lulers, 
etc.  It  is  cult,  to  a  very  slight  extent  in  S.  Calif,  and 
in  tropical  Fla.  for  ornamental  value.  The  genus  has 
8-10  species  of  trees  or  shrubs,  mostly  tropical  Ameri- 
can, and  all  have  hard  wood  and  abundant  resin  :  lvs. 
opposite,  abruptly  pinnate,  leathery  :  Ifts.  2-14,  entire: 
peduncles  borne  in  pairs  between  the  deciduous  stip- 
ules, 1-fld.:  fls.  blue  or  purple:  sepals  4-5,  deciduous, 
unequal  ;  petals  4-5,  broadly  obovate  ;  stamens  8-10, 
inserted  in  the  short,  inconspicuous  disk. 

oSficin&le,  Linn.  Middle-sized  or  low  tree,  inhabiting 
arid  plains  from  the  Fla.  keys  to  Venezuela.  Lfts.  in 
pairs,  evergreen,  a  quarter  to  half  an  inch  long. 

GUAM,  ISLAND  OF.     See  Ladrones. 

GUAVA  (species  of  Psidinm,  which  see).  Fig.  1007. 
The  Guava,  in  its  various  species,  is  so  easily  cultivated 
and  spreads  so  readily  from  seeds  that  it  is  almost  a 
weed  in  tropical  countries.  In  Florida  and  other  sec- 
tions near  the  tropics  it  is  at  home,  and  succeeds  admi- 
rably on  any  soil  not  too  wet.  It  usually  bears  in  its  sec- 
ond year  from  seed,  or  after  frosting  down,  hence  if  a 
winter  passes  without  seriously  damaging  the  tops,  a 
considerable  amount  of  fruit  is  produced  the  succeeding 
summer  and  autumn.  The  strictly  tropical  species  and 
varieties  are  the  best  for  all  purposes,  and  make  the 
finest  of  .ielly  and  preserves.  The  Cattley  and  the  Chi- 
nese are  now  cultivated  in  Florida;  when  dormant  they 
will  stand  a  temperature  as  low  as  22°  P.  The  foliage  of 
these  two  sorts  is  very  ornamental,  being  a  rich,  glossy 
green,  not  unlike   that  of  Camellia  Japonica. 

The  Guava  is  most  readily  propagated  from  seed,  but 
is  quite  variable,  hybridizing  so  easily  that  to  secure  a 
certain  fine  variety  recourse  must  be  had  to  grafting  or 


1007.    Cattley  Gu 


propagating  from  cuttings.  Grafting  is  performed  after 
the  usual  methods  Propagation  by  cuttings  is  diflicult, 
but  possible,  and  the  best  results  seem  to  be  had  from 
half-ripened  wood,  using  bottom  heat  in  a  frame  or 
house.  Large  ctittings  are  occasionally  rooted  in  the 
open  ground,  after  the  same  method  of  rooting  figs  or 
willows.    If  grown  from  seed,  the  young  plants  should 


700 


GUAVA 


GUZMANIA 


be  potted  oflf  when  very  small,  and  kept  growing  in  pots 
until  wanted  for  permanent  setting  in  the  orchard,  as 
the  plants  in  open  ground  do  not  transplant  well.  Rooted 
cuttings,  of  course,  should  be  treated  the  same  as  seed- 
ling plants  as  to  final  handling, 

Guavas  grow  well  on  any  soil,  sandy  or  clayey,  rich 
or  poor,  dry  or  moist;  but  they  will  not  live  in  a  bog. 
On  too  rich  soil  the  growth  is  apt  to  be  rank  and  the 
quality  of  the  fruit  injured.  This  fruit  tree  is  as  easily 
grown  under  sheds  as  is  the  pine-apple  in  Florida,  and 
when  thus  protected  is  certain  to  bear  abundantly,  even 
well  out  of  the  tropics.  e.  N.  Reasoner, 

GUAZtJMA  (name  of  Mexican  origin).  StercuUAcecr. 
Seven  or  eight  tropical  American  (one  also  Javan) 
trees,  with  small  white,  pink  or  yellow  fls.  in  short- 
peduncled,  axillary  cymes.  Petals  5,  often  2-parted: 
stamens  10,  united  into  a  tube  or  column,  some  of  them 
sterile;  styles  5:  fr.  a  5-loculed  nut  the  size  of  a  filbert: 
Ivs.  2-ranked,  serrate.  Allied  to  Theobroma,  but  that 
genus  has  a  berry-like  fr.,  entire  Ivs.,  fascicled  or  soli- 
tary fls.,  and  a  different  staminal  column.  G.  ulmifolla, 
Lam.,  the  "Guacima"  of  Mexico,  is  offered  by  Fnin- 
ceschi.  It  becomes  a  large  tree:  branchlets  powdery: 
Ivs.  ovate  to  oblong-lanceolate,  somewhat  pointed,  ob- 
lique at  base,  powdery  beneath  when  young  but  becom- 
ing glabrous:  nut  nearly  globular,  with  5  furrows.  The 
tree  is  said  to  yield  medicinal  preparations. 

GUELDER  ROSE.     See    Viburnum  Opuhis. 

GUERNSEY  LILY.     JVerine  Sarniensis. 

GUEViNA.     See  Gevuina, 

G0ILI£LMA.     St'e  Bartrls. 

GUINEA  HEN  FLOWER.     FritiUaria  Meleagris. 

GUIZOTIA  (after  Guizot,  the  celebrated  historian). 
ComposUa'.  This  genus  has  5  species  of  annual  herbs 
from  tropical  Africa,  one  of  which  has  some  economic 
interest  from  its  oil-producing  seeds.  Neither  this  nor 
closely  allied  genera  Imvo  much  ornamental  value.  The 
plants  have  vellnw  ln-nds,  about  2  in.  across,  with  8 
broad,  3-toothed  mys  and  a  leafy  outer  involucre.  Seeds 
can  be  obtained  by  the  pound  from  S.  Fla.,  and  they  are 
listed  among  miscellaneous  agricultural  seeds  in  a  few 
of  the  largest  European  catalogues.  The  plant  is  cult, 
in  India  for  the  oil. 

Abyssinica,  Cass,  {G.  oldferay  DC.  Verbesina  saliva, 
Roxb.).  Lvs.  opposite,  lanceolate,  clasping,  remotely 
serrate.    B.M,  1017, 

GUM  TREES.    See  Eucalyptus  and  Acacia. 

GUNNfiRA  (J,  Ernst  Gunner,  1718-1773,  was  a  Swed- 
ish liishop  and  botanist,  and  wrote  a  local  flora).  Malo- 
ragtirets.  The  little  family  Haloragacete  comprises 
about  100  widely  scattered  and  heterogeneous  species  in 
9  genera.  In  the  northeastern  states  are  the  aquatic 
genera  Callitriche,  Proserpinaca,  Hippuris,  Myriophyl- 
lum.  These  comprise  small  and  mostly  inconspicuous 
plants.  In  the  Australian  region  are  the  endemic  gen- 
era Loudonia  and  Meionectes  ;  and  there  remain  Ser- 
picula,  Gunnera,  and  Haloragis,  with  very  wide  and  dis- 
jointed distributions.  Gunnera  has  perhaps  a  dozen 
known  species  in  S.  Afr.,  Abyssinia,  Java,  Tasmania, 
Hawaii  and  S.  Amer.  In  general  appearance  the  Gun- 
neras  are  wholly  unlike  our  native  haloragaceous  plants. 
The  lvs.  are  gigantic  and  more  or  less  orbicular,  radi- 
cal :  fls.  perfect  or  imperfect,  small,  packed  in  a  great 
cob-like  spike  ;  petals  2  or  none  ;  calyx  none,  or  with 
2-3  lobes  ;  stamens  1  or  2  :  ovary  1-loculed,  bearing  2 
filiform  styles  :  f r.  a  drupe.  They  are  perennial  herbs, 
and  with  protection  the  two  following  species  may  be 
grown  even  in  some  of  our  norilittn  states. 

Gunneras  are  perhaps  tlic  tiMiih -i  ,,\'  all  lawn  foliage 
plants.  To  produce  sjitislam.i  y  'H.-cts,  rich,  moist 
ground  is  indispensable,  Thu  phmt.s  nmst  never  suffer 
for  want  of  water.  Full  exposure  to  sun  is  advisable, 
but  they  should  be  sheltered  from  severe  winds,  else 
the  leaves  will  be  damaged.    Ample  winter  protection 


should  l)e  provided  for.  A  libera!  eovering  of  leaves  or 
litter.  1m-[<1  in  i)lace  l.y  l>ni>li  or  hranrhes,  will  generally 
keep  them  from  harm.  Aj-ply  the  .-overing  in  December 
and  remove  early  in  spring.  Prop,  by  division.  Seeds 
are  also  employed,  and  they  can  now  be  readily  se- 
cured. 

manic&ta,  Lind.  Stem  thick  and  very  short,  the 
titanic  crown  of  lvs.  rising  from  the  ground  :  petioles 
often  as  tall  as  a  man,  prickly  :  blades  becoming  5  to 
10  ft.  across,  orbicular  in  general  outline,  variously 
lobed,  crenate,  furrowed  and  channeled  along  the  great 
veins:  fls,  green:  spikes  dense  and  tapering,  often  more 
than  1  ft,  in  diam.  and  3-4  ft.  tall.  S.  Brazil.  I.H, 
31:.^31.  Gn.  45,  p.  21  ;  50,  p,  455  ;  54.  p.  385.  G.C.  Ill, 
14:589,  G.F.  8:55.  — The  crown  of  lvs.  stMuetimes  meas- 
ures from  25-35  ft.  across.    This  is  the  better  species. 

Chil^nsis,  Lam.  {G.  scdbra,  Ruiz  &  Pav.).  Not  so  ro- 
bust, the  lvs.  smaller  and  less  spiny,  and  the  fl, -spikes 
less  tall:  fls.  reddish,  R.H.  1862,  p.  310  ;  1894,  p,  397. 
Gn,  40.  p.  151.  G.C,  II.  20:425;  III.  8:G65.-Longer 
known  in  cult.    Thrives  in  drier  soil, 

L.  H.  B.  and  J.  B.  Keller. 

GUTIERRfiZIA  (personal  name),  Compdsitm.  About 
18  species  of  herbs  or  subshrubs,  often  resinous,  all 
American,  mostly  western  N.  American,  They  are  much 
hraiif-hed  from  the  base,  and  have  narrow,  entire  lvs. 
and  clusters  of  small  yellow  heads. 

Euthimiae,  Torr.  &  Gray.  More  or  less  woody  at  base, 
seldom  over  1  ft.  high:  involucre  turbinate,  2  lines  long: 
rays  and  disk-fls.  each  3-9:  akenes  silky-pubescent; 
pappus  (>f  uliout  9  chaffy  scales.    N.  W.  N.  Amer. 


GUZMANIA  (A.  Guzmann,  Spanish  naturalist),  Bro- 
mclinrt'iF.  Includes  Caraguata.  About  70  tropical 
American  Bromeliads,  of  which  several  are  fairly  well 
known  ornamental  glasshoiise  subjects.  They  closely 
resemble  the  erect-growing  Tillandsias,  but  differ  in 
technical  characters:  fls.  in  a  simple  spike-like  terminal 
cluster,  tubular,  the  outer  segments  or  calyx  oblong  and 
obtuse,  the  inner  orpetals  shorterthan  the  tube;  anthers 
inserted  on  the  throat  of  the  tube,  and  iinited  by  their 
edges  around  the  style.  Grown  in  the  warmhouse,  along 
with  Billbergia  and  Tillandsia,  which  see  for  culture. 
Closely  allied  to  ^chmea.  Many  species  are  cult,  in 
fanciers'  collections  in  the  Old  World,  For  G.  picta,see 
Nidularium.  For  G.  LegreUiana,  see  Hohenbcrgia.  G. 
rosea,  a  name  which  has  appeared  in  the  Amer.  trade,  is 
probably  an  ^chmea,  Monogr.  by  Mez.  DC.  Monogr. 
Phaner.  9  (189G). 

A.    Corolla  (or  segments)  purple  or  red. 

lingulata,  Mez  (Caragudta  linguldta,  Lindl.  C. 
splendi-ns,  Bouch^.  C.  lingnldta  spl^ndens,  Hort. ). 
Epiphyte  :  Ivs,  many,  lanceolate  or  onsifnrm,  13^-2  ft. 
long,  remotely  toothed  :  spike  lieiumijiL:  drooping, 
showily  red-bracted:  expanded  11.  nl.oiii  a^  long  as  the 
long-pointed  bracts,  the  tube  yellowish  and  the  limb 
blue-purple,  W.  Indies,  Cent.  Amer,,  and  adjacent  S, 
Amer.  B.R.  13:1008.  F.S.  11 :1091. -Handsome.  Var, 
cardin&lia,  Andr^  {Caragudta  cardindlis, Andre) .  Bright 
scarlet:  verv  showy,  Columbia.  I.H.  27:374.  R.H. 
1883:12. 

AA,    Corolla  {or  segments)  white. 

tricolor,  Ruiz  &  Pav.  {G.  frdgratis,  Hort.,  at  least  h> 
part.  G.  grdiidis,  Hort.,  in  part.  G.  ynacitldta ,  Hort.,  in 
part.  G.  mouo.'itdchya,  Rxishy).  Lvs,  several  to  many, 
broad  and  more  or  less  recurved,  entire  on  the  edges, 
usually  shorter  than  the  stout,  erect  spike:  lowerbracts 
green  streaked  with  black,  upper  ones  red-tinged:  co- 
rolla white.  W.  Indies.  Cent.  Amer.,  S.  Amer.  L.B.C. 
5:462.  F.S.  9:918.  B.M.  5220. -Interesting  because  of 
its  combination  of  green,  red  and  white.  Some,  at  least, 
of  the  horticultural  plants  which  pass  as  G.  fragrans 
belong  to  ^Jchmea  ebitrnea,  Baker  {Canistrum'  JAn- 
deni,  Mez.  NiduUtrium  Lindeni,  Regel),  This  species, 
is  further  mentioned  under  Nidularium. 

Devan8ayS.na,Morr.  (Caragudta  DeransaydnaMorr.) . 
Livs.  about  20,  narrow  linear  or  ensiform,  brown-striped 
on  the  hack:  tls.  white,  in  a  dense,  oblong  spike,  the  scar- 
let bracts  oval.    Equador. 


GUZMANIA 

AAA.    Corolla  (or  segments)  yellow. 

Melindnis,  Regel  (Caraguclla  J/c/iiidnis,  Morr. ).  Lvs. 

strap-sliaiii'il.  greeu  above  and    brown-tiuted    beneath: 

fls.  yellow,  subtended   by    oblong   red    bracts.     French 
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Guiana. 


L.  H.  B. 


GYMN6CLADUS  (Greek,  naked  branch;  referring  to 
the  naked  branches,  which  in  winter  are  destitute  of 
twigs).  Legumindste.  A  genus  of  2  species,  one  of 
which  is  a  scarce  native  tree,  the  Kentucky  Coffee  Berry, 
so  called  because  its  seeds  were  used  fur  coffee  west  of 
the  AUeghanies  before  and  during  the  Revolutionary 
War.  It  is  a  desirable  shade  tree  for  city  streets,  and  is 
especially  interesting  in  winter.  It  is  a  clean,  stout  tree, 
bright  and  graceful  in  appearance  and  free  from  disease, 
growing  from  .SO-GO  ft.  high  iu  cultivation,  and  not  leaf- 
ing out  until  the  middle  of  Way,  after  the  other  trees 
are  in  full  foliage.  It  is  thornless  and  has  compound 
foliage.  Grows  with  erect  divisions, making  narrow,  pyra- 
midal head.  Branchlets  very  stout  and  destitute  of 
spray:  fls.  white,  dioecious  or  polygamous,  in  terminal 
racemes:  pods  long,  hanging.  Grows  naturally  in  bot- 
tom lands  and  richest  soils.  May  be  planted  in  any  soil, 
but  thrives  best  in  deep,  rich,  or  rather  humid  soil. 
Prop,  by  seeds  and  cuttings. 

Canadensis,  Lam.  (G.(7/'iiVa,  C.Koch).  Kentucky  Cop- 
fee  Tree.  Fig.  lOU.S.  Height  in  the  wild,  7.3-100  ft. :  lvs. 
large,  twice  pinnate  with  i-7  pairs  of  pai-tial  leaf-stalks, 
each  partial  leaf-stalk  with  5-l.'J  ovate,  acute  Ifts.,  except 
the  lowest  of  1 1ft.,  1-3  in.  long,  standing  edgewise.  Ra- 
cemes raany-fld.  and  elong.ited,  nearly  white,  terminat- 
ing branches  of  the  season;  staminate  clusters  3-4  in. 
long;  pistillate  10-12  in.,  and  compact:  ovary  sessile: 
pods   6-10  in.   long,   flat,   scythe-shaped,   dark    reddish 


habit,  agreeing  in  the  possession  of  naked  sori,  which 
extend  along  the  veins  in  various  lines.  A  large  num- 
ber of  the  species  are  coated  on  the  under  surface  with 
a  white  or  yellow  waxy  powder,  which  has  given  the 
names  of  Gold  Ferns  or  Silver  Ferns.  Two  species  occur 
in  the  West,  the  "Golden-back"  of  California,  and  a 
species  less  common  from  Arizona  and  other  parts  of 
the  Southwest.  Over  80  species  of  wide  distribution 
have  been  included  in  the  genus,  which  by  many  is  di- 
vided into  a  series  of  natural  genera.  The  name  Gym- 
nogramma  itself  is  probably  not  tenable. 


1008.    Gymnocladus  Canade 

Coffee  Tree. 


brown,  hanging  unopened  all  winter.  Early  summer. 
S.  Ontario  to  Penn.,  Tenn.,  Minn.,  Neb.  and  Indian 
Terr.    S.S.  3:123,  124.    R.H.  1897,  p.  491.    B.B.  2:261. 

g.  Chinensis,  Baill.,  with  smaller,  more  numerous  Ifts.  and 
much  thicker  pods,  is  not  cult.  x.  Phelps  Wtman. 

GYMNOGRAMMA  (Greek,  a  nuked  line;  referring  to 
the  sori  I.  Also  written  Gijmnogramme.  Polypodifleeie. 
An  unnatural  aggregate  of    plants  of  very  dissimilar 


argyropkylla,  9. 
aurea.  6. 
calomelanos,  8. 
ehrysophylla.  4. 
decomposita,  7. 
elegantissima,  2. 


INDEX. 

hispida,  1. 
Laucheana,  4. 
magnifica,  8. 
Peruviana.  9. 
pulchella.  11. 
schizophylla,  2. 


sulphurea.  5. 
Tartarea,  10. 
Tatarica,  10. 
triangularis,  3. 
Wettenhallian 
11. 


A.    Under  surfaces  of  lvs.  not  powdery. 
B.    Lvs.  pentagonal,  hah-y  on  both  sides. 

1.  hispida,  Mett.  A  low  plant,  5-8  in.  high,  with  pen- 
tagonal, palmate  lvs.  1  in.  or  more  either  way,  densely 
covered  on  both  sides,  but  especially  below,  with  stri- 
gose  hairs.  Has  been  incorrectly  referred  to  G.  Ehren- 
bergiana.    Tex.,  Ariz.,  Mex.  — Hardy. 

BB.    Lvs.  triangular-lanceolate,  naked  ;  ultimate  seg- 
ments narrow. 

2.  schizophylla,  Baker.  Lvs.  18-24  in.  long,  quadri- 
pinnatifld,  the  stalks,  rachises  and  divisions  slender, 
the  ultimate  segments  finely 
cnt.  A  comparatively  recent 
introduction;  very  graceful  in 
cultivation.  Jamaica.  A.  G. 
18:421.  G.P.  2:533.  A.  F.  10: 
827.  I.H.  31:522.  Gn.  48,  p. 
417.  Var.  elegantissima  ( G. 
elegant  Iss  i  m  a,  Hort.  W. 
Bull.),  has  reddish  brown 
rachises. 

AA.  Under  surfaces  with,  war- 
like powder.  (Gold  and 
tiilver  Ferns.  \ 

B.  Pou-der  yellow:  lvs.  about 
as  broad  as  long. 

3.  triangularis,  Kaulf.  Fig. 
1009.  Lvs.  2-5  in.  wide  and 
long,  on  stalks  6-12  in.  long, 
dark  green  above,  below  deep 
golden  yellow,  or  occasionally 
white  ;  lower  pinnae  much 
larger  than  the  others,  del- 
toid ;  the  upper  lanceolate. 
Calif,  to  B.C.  Gn.  48,  p.  444.- 
A  white  powdered  variety  with  a  viscous  upper  surface 
and  coarser  cuttings  (var.  viscbsa,  D.  C.  Eaton)  is  found 
in  S.  Calif. 

BB.    Powder  yellow:   Irs.  lanceolate ,  several  times  as 

long  as  broad, 

c.    Lvs.  scarcely  more  than  hipinnate. 

4.  ehrysophylla,  Kaulf.  Lvs.  12-18  in.  long,  with 
blackish  stalks  and  rachises,  the  segments  slightly  pin- 
natifld  at  the  base:  powder  golden  yellow.  W.  Indies  to 
Braz.  R.H.  1856:201.  G.C.  III.  23:373. -Often  consid- 
ered a  var.  of  G.  calomelanos.  Var.  Lauche4na  (G. 
Lauehedna,  Hort.),  has  triangular  lvs.  except  in  its  sub- 
variety  gigantea.  Gn.  48,  p.  437.  — By  many  this  species 
is  considered  a  variety  of  G.  calomelanos. 

cc.    Lvs.  iriplnnatifid  to  quadripinnate. 

5.  sulphiirea,  Desv.  Lvs.  6-12  in.  long  on  chestnut- 
brown  stalks,  the  pinnae  long,  tapering,  less  than  \%  in. 
wide  at  base,  the  pinnules  compact,  with  3-7  divisions; 
powder  sulfur-yellow.    W.  Indies. 

6.  ailrea,  Desv.  Lvs.  6-12  in.  long,  7-10  in.  wide,  del- 
toid ;  pinnae  deltoid,  2-3  in.  wide  at  base,  the  ultimate 
divisions  cuneate.  Madagascar. —  By  some  this  is  re- 
ferred to  G.  argentea,  Mett.,  a  similar  fern  with  white 
powder. 


1009.    Gymnoeramma 
triangularis  (X>i). 
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7.  decomp6sita,  Baker.  Lvs.  1'.,  ft.  long,  1  ft. broad, 
deltoid,  quadripjnnate  or  even  ij-pinnale;  pimiiB  close, 
lanceolate,  witli  the  ultimate  divisions  linear  and  1- 
nerved:  powder  rather  scanty.  Andes.  F.R.2:25.  G.C. 
111.  11:365.    F.1874,  p.  148. 

BBB.  Powder  white:   Irs.  lanceolate. 
D.  Segments  acute. 

8.  calom61ana3,  Kaulf.  Stalks  and  rachises  nearly 
black:  lvs.  1-3 ft.  long,  with  lanceolate  pinuie;  segments 
often  with  a  large  lobe-like  auricle  at  the  upper  side  of 
the  base.  West  Indies  to  Brazil.  A. G.  14:303. -The  most 
variable  species  of  the  gemis.  G.  magnifica,  Hort.,  is 
probably  one  of  the  many  garden  varieties.  Var.  chryso- 
phylla  is  here  considered  a  distinct  species.    iSeeNo.  4.) 

DD.  Segments  obtuse,  rounded. 

9.  Peruviana,  Desv.  Lvs.  6-12  in.  long,  3-5  in.  wide, 
with  dark  chestnut-brown  stalks;  pinnae  somewhat  regu- 
larly pinnatifid  on  both  sides  below.  Mexico  to  Peru.  By 
some  considered  a  var.  of  G.  calomelanos.  V^ar.  argyro- 
phylla  (  G.  argi/rophylla,  Hort. ),  is  silvery  on  both  sides. 

10.  TarUrea,  Desv.  (G.  Tatdrica.  Hort.).  Lvs.  9-18 
in.  long,  2-5  in.  broad,  with  closely  set  pinnje,  tapering 
gradually  to  a  point;  pinnules  scarcely  divided  or  cut, 
mostly  merely  crenate.  Trop.  Amer.  from  Mei.  south- 
ward. 

DDD.  Segments  fan-shaped  or  wedge-shaped. 

11.  pulch^lla.  Linden.  Lvs.  6-12  in.  long,  4  in.  wide, 
the  lower  piiuKB  much  the  largest;  pinnules  imbricated; 
texture  rather  thin.  Venezuela.  Var.  Wettenhalli^na, 
Moore  (G.  Wettenhallidna,  Hort.),  is  a  garden  variety, 
with  pale  sulfur-yellow  powder. 

Q.  Japonica.    See  Dictyogramma  Japonica. 

L.  M.  Unuekwood. 

Gold  and  Silver  Perns  are  amongst  the  choicest  and 
most  distinct  of  all  ferns  in  cultivation,  by  reason  of  the 
beautiful  golden  or  silvery  powder  that  covers  the  backs 
of  the  fronds.  The  best  Gold  Fern  is  G.  chrysophi/lla; 
the  best  Silver  Fern  is  G.  calomelanos.  Unfortunately, 
however,  these  fine  subjects  scarcely  thrive  anywhere 
but  in  a  warm  conservatory.  The  finest  Gold  or  Silver 
Fern  will  present  an  unsightly  appearance  if  syringed 
or  watered  overhead,  as  the  water  carries  off  the  farina. 
Moreover,  many  a  fine  specimen  is  spoiled  by  overwater- 
ing  at  the  roots  in  winter  time  or  directly  after  repot- 
ting. The  Gold  Fern  shown  on  Plate  XI,  which  was 
considered  one  of  the  finest  specimens  of  Gymnograrama 
ever  raised  in  America,  a  plant  that  had  been  carefully 
kept  for  many  years,  was  destroyed  one  winter  by  over- 
watering.  In  the  summer  time,  when  these  ferns  are 
growing  freely,  there  is  little  danger  of  over-watering, 
always  provided  the  drainage  be  thorough.  In  the  winter 
Gold  and  Silver  Ferns  should  have  a  drier  atmos- 
phere, and  less  water  will  suflice.  Plants  in  small  pots 
should  be  lowered  into  a  pail  of  water.  Do  not  soak 
them  again  until  they  show  indications  of  dryness. 
Large  specimens  should  never  be  watered  with  the  hose ; 
always  use  the  watering  can.  A  critical  time  with  Gold 
and  Silver  Ferns  is  after  repotting,  and  many  promis- 
ing specimens  are  ruined  as  a  result  of  premature 
watering  at  this  time.  When  the  plants  are  well  estab- 
lished and  the  roots  have  taken  fresh  hold  in  the  new 
soil  they  will  need  more  water. 

Gold  and  Silver  Ferns  like  a  drier  atmosphere  than 
the  majority  of  ferns,  particularly  in  winter.  Hence 
they  should  not  be  placed  on  low  benches.  Elevate  them 
in  some  way  so  that  they  can  get  the  warmer  and  drier 
air  of  the  conservatory.  Young  specimens  should  be 
placed  on  shelves  or  brackets  near  the  light.  Older 
plants  may  be  set  upon  a  large  inverted  pot  or  fern  pan. 
A  plant  grown  from  spores  shows  its  true  character 
early.  A  year's  growth  produces  fine  little  ferns,  in  2 
or  3-in.  pots,  with  fronds  4  or  5  in.  long,  the  young  ferns 
being  2  or  3  in.  high.  Another  year's  care  will  give 
handisome  specimens  a  foot  or  more  high. 

The  first  thing  to  do  with  Gold  and  Silver  Ferns  is  to 
give  them  a  special  place  where  they  can  receive  special 
care.  For  potting  a  light  mixture  is  desirable.  In  the 
Old  World,  loam  is  usually  not  recommended,  but  for 
large  specimens  the  writer  has  had  best  success  in  using 
2  parts  of  fibrous  loam,  1  part  peat  broken  or  chopped 
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in  good  sized  pieces,  and  1  part  leaf-mold,  with  a  little 
sand  and  some  charcoal  to  keep  the  soil  porous.  These 
ferns  can  hardly  have  too  much  light,  and  need  slight 
shade  only  in  summer.  In  winter  the  night  temperature 
should  be  05°  to  60°,  with  a  day  temperature  5°  to  10" 
higher.  Be  sure  to  give  these  ferns  a  drier  atmosphere 
and  less  moisture  at  the  roots  in  winter  than  in  sum- 
mer. However,  the  plants  must  not  be  allowed  to  get 
too  dry. 

The  writer  prefers  to  grow  large  specimens  in  pans 
rather  than  in  pots,  as  the  roots  have  more  room  to 
spread.  Surface  rooting  can  be  encouraged  by  a  light 
mulch  of  chopped  moss,  some  fine  peat  and  sand. 
Keep  the  crown  of  the  plant  a  little  elevated.  It 
is  necessary  to  have  plenty  of  drainage.  A  good  potting 
soil  for  young  plants  consists  of  2  parts  peat  and 
1  part  sand.  Repot  in  February,  before  the  young 
growth  has  started.  If  repotting  is  delayed  too  long 
the  young  fronds  will  be  injured.        Robert  Shore. 

GTMNOPfiTALFM  (Greek,  jiaked  petal).  Cuciirli- 
tilceip.  A  genus  of  6  species  of  tropical  oriental  vines,  of 
which  one,  G.  Coc^iiiicAi'iieHse,  is  cult,  chiefly  for  its  orna- 
mental gourds.  It  is  a  tender  perennial  plant,  and  is 
said  to  have  small  white  fls.  borne  in  late  summer  and 
autumn.  It  is  advertised  only  in  the  largest  seed  cata- 
logues, under  the  name  of  Scotanthus  tiibiflorus.  Sco- 
tanthus  was  fortnerly  thought  to  be  a  closely  allied  ge- 
nus, differing  only  in  the  staminate  fls.  possessing 
bracts  and  3  bristle-like  rudiments  of  an  ovary,  while 
the  staminate  fls.  of  Gymnopetalum,  by  the  old  definition 
have  no  bracts  or  minute  ones,  and  but  1  rudiment  of  an 
ovary.  The  latest  monograph  of  the  Cucurbitaceae  is  by 
Coigneaux  in  DC.  Mon.  Phan.  vol.  3, 1881.  He  includes 
Scotanthus  in  Gymnopetalum,  and  distinguishes  G.  Vo- 
chinchinense  from  the  5  other  species  by  the  following 
characters:  fls.  moncecious,  white:  caly.x  teeth  long  lin- 
ear-awl-shaped  ;  calyx  shortly  villous,  not  tomentose: 
lvs.  ovate,  angled  or  slightly  lobed:  fr.  10-ribbed. 

CochinchinSnse,  Kurz  {Scotanthus  tubifldrns,  Naud.). 
Musk-scented:  stem  mtich-branched,  slender,  grooved, 
creeping  or  climbing,  5-7,U  ft.  long:  lvs.  about  'i)4-2% 
in.  long.  1-2  in.  wide:  fr.  bright  red,  ovoid,  rather  acute 
at  the  base,  produced  at  the  apex  into  a  long  point  which 
withers  and  remains,  2  in.  long,  more  than  1  in.  thick. 

GYMN6PTEEIS.    See  Acrostichum. 

GYMN0SP6EIA  (Greek,  naked  seeds;  because  in 
sonii-  -|..  ,i(-  thf  seeds  have  no  false  coat,  or  aril).  Ce- 
laatriii'iii .  I'liis  includes  a  pretty  evergreen  spiny  shrub, 
cult,  in  S.  Calif.,  and  suitable  for  hedges.  A  genus  of 
about  60  species  of  shrubs  or  small  trees,  growing  in 
warm  regions  :  branches  often  spiny:  lvs.  alternate, 
without  stipules  :  fls.  in  small,  forking  cymes;  sepals, 
petals  and  stamens  4-5,  the  last  inserted  underneath  the 
disk,  which  is  broad,  wavy  or  lobed  ;  style  2-3-lobed: 
capsule  obovoid  or  nearly  globose :  seeds  1-2  in  each  cell. 
G.  serrilta,  from  Himalayas,  is  cult,  at  Santa  Barbara, 
Calif.,  from  seeds  sent  to  i*'.  Franceshi  by  the  Botanic 
Garden  of  Rome. 

GYMNOSTACHYUM  stands  as  a  good  genus,  but  for 
the  trade  forms,  see  Fittonia. 

GYMNOTRIX.    See  Pennisetnm. 

GYNANDR6PSIS  (Greek  words  :  the  stamens  look 
as  if  they  were  borne  on  the  ovary).  Cappariddcecp. 
This  genus  includes  a  tender  annual  plant  with  5-7  leaf- 
lets, and  flowers  resembling  the  spider  flower,  or  Cleome. 
It  is  known  to  the  trade  at  present  as  a  Cleome,  but 
Gynandropsis  is  distinguished  by  having  a  long  torus 
(or  receptacle),  which  is  produced  into  a  slender  body 
(or  gynophore)  which  is  elongated  at  the  middle,  and 
bears  the  pistil  to  which  the  filaments  are  united. 
Cleome  has  a  short  tonis,  which  often  has  an  appendix 
on  the  back.  Stamens  about  6  in  Gynandropsis :  in 
Cleome  4—0,  often  10.  Gynandropsis  has  about  10  spe- 
cies, found  in  the  warmer  parts  of  the  world.  Leaflets 
3-7:  fls.  white  or  purplish;  sepals  deciduous;  petals  en- 
tire or  crenulate,  obovate,  with  a  slender  claw  :    seeds 
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kidney-shaped  or  orbicular,  compressed,  with  a  wrinkled 
or  tubercled  coat.    For  culture,  see  C'leome. 

specibsa,  DC.  {Cledme  speeidsa,}iBK.).  Rather  vel- 
vety towards  the  top:  Ifts.  5-7,  subserrulate,  oblong, 
acuminate.    Mex.  "^^  ]M. 


6YN&BIUM  (Greek,  woolly  stigmas).  Gramlneir. 
This  genus  was  until  1897  held  to  include  the  Pampas 
Grass  {Gi/neriu»i  argenteum) ,  which  has  long  been  con- 
sidered the  finest  of  all  tall,  plumy  grasses,  as  also  the 
most  important,  commercially,  of  all  ornamental  grasses. 
Plumes  of  Pampas  Grass  are  shipped  in  large  quanti- 
ties from  California  to  Europe,  and  are  dyed  various 
colors.  In  nature  the  plumes  are  silvery  white,  with 
varieties  ranging  from  rose  to  carmine,  violet  and  purple. 
They  are  often  2-3  ft.  long.  Pampas  Grass  is  grown  com- 
mercially only  in  California.  The  plumes  are  not  col- 
lected in  South  America  or  shipped  therefrom.  The 
plumes  of  the  male  plants  are  much  inferior  to  those  of 
the  females,  and  California  growers  exercise  the  greatest 
care  to  allow  no  male  plants  in  the  plantation.  In  this 
country  the  plumes  are  sold  chiefly  to  persons  of  foreign 
birth.  (SeeA'i'erlastiiigs.)  As  a  border  plant,  the  Pampas 
Grass  is  not  perfectly  hardy  in  the  North,  the  best  sub- 
stitute for  it  being  Erianthus  Savennce.  Horticultur- 
ally.  Pampas  Grass  is  not  to  be  compared  with  the  Giant 
Reed  (Ariindo  Donax),  as  the  two  things  represent  two 
different  types  of  beauty.  The  Arundo  is  valued  for  its 
bold  habit,  of  which  the  tall,  reedy  stems  are  an  impor- 
tant feature,  while  its  plumes  are  wliolly  incidental,  be- 
ing smaller  than  those  of  the  Pampas  Grass,  and  often 
not  produced  before  the  northern  frosts. 

The  plumes  of  Pampas  Grass  and  of  Uva  Grass  (G. 
saccharoUles)  are  both  sold  in  London,  and  are  presum- 
ably distinguished  in  the  trade.  Uva  Grass  is  too  tender 
to  be  grown  even  in  southern  California.  In  England 
Pampas  Grass  is  generally  hardy,  while  Uva  Grass  is 
known  only  to  a  very  few  hothouses.  Uva  Grass  is  the 
original  species  of  Gynerium,  and  is  now  considered  to 
be  the  only  species  in  that  genus,  the  Pampas  Grass 
having  been  removed  in  1897  to  the  new  genus  Cortaderia. 
Pampas  Grass  should  henceforth  be  catalogued  by  nur- 
serymen as  Cortaderia  argentea.  Uva  Grass  should  be 
tried  in  southern  gardens,  as  also  another  plant  said 
by  critics  to  be  far  more  beautiful  than  either,  namely, 
Cortaderia  jubata^  which  is  chiefly  known  to  the  trade 
as  Gynerium  arcualo-nebulosum. 

Pampas  Grass  can  be  grown  in  sheltered  spots  as  far 
north  as  Rochester,  N.  Y.,  if  well  protected  in  winter.  A 
box  well  filled  with  dry  leaves,  hay  or  straw,  and  in- 
verted over  the  clumps,  will  generally  keep  them  from 
harm.  Perfect  specimens  can  be  obtained  only  in  light, 
rich  soil,  with  moderate  moisture,  at  least  in  the  early 
stages  of  growth.  Prop,  readily  by  division  In  spring,  or 
by  seeds,  which  may  produce  flowering  plants  in  2 
years. 

The  popular  name  "  Pampas  Grass  "  is  now  unchange- 
able, but  the  plant  does  not  grow  on  the  pampas  or  vast 
grassy  plains  of  South  America,  but  in  the  mountains. 
"All  the  evidence  tends  to  show  that  it  is  confined  to 
the  neighborhood  of  water  courses  and  to  depressions 
where  there  is  a  constant  and  sufficient  supply  of 
underground  water."  The  manner  in  which  this  mis- 
leading name  became  fixed  is  explained  by  O.  Stapf, 
of  Kew,  in  his  excellent  monograph  of  this  group 
in  G.C.  III.  22:358,  378,390  (1897).  In  this  place  Stapf 
gives  5  species  of  Cortaderia,  and  another  is  added  in 
B.M.  7007.  In  S.  America  the  Pampas  Grass  and  some 
of  its  allies  are  called  Cortadero  ;  hence  the  generic 
name  Cortaderia.  Cortaderias  are  widely  distributed  in 
S.  America. 

Cortaderia  argentea,  Stapf  {Gynerium  argfnteum, 
Nees).  Pampas  Grass.  Fig.  1010.  Grows  in  individ- 
ualized, large,  thick  tussocks  :  rhizome  very  short : 
culms  biennial,  3-6  ft.  high,  excluding  the  panicle  :  Ivs. 
mostly  crowded  at  the  base  ;  sheaths  increasing  in 
length  from  the  base  upwards  from  2  in.  to  2H  ft.,  sev- 
eral to  many  times  longer  than  the  internodes  :  sexual 
dimorphism  of  the  spikelets  slight  (apart  from  the 
genitalia) :  spikelets  3-6-fld.,  the  uppermost  florets  more 
or  less  rudimentary.   For  habit  sketches,  see  R.H.  1890, 

45 


GYNERIUM 


703 


p.  489.     Gng.  5:89.     G.C.  111.  20:054.     J. H.  III.  35:43. 
A.G.    14:323.     F.S.  12,  p.  179. 

None  of  the  following  varietal  names  have  botanical 
rank,  but  they  probably  are  fairly  distinct  horti- 
culturally,  and  so  far  they  have  appeared  only  in 
connection  with  the  name  Gynerium.  Var.  mon- 
strdBum  is  perhaps  the  most  robust,  and  var.  n&num 
(which  grows  about  3  ft.  high),  the  dwarfest.  The 
others  here  mentioned  are  supposed  to  be  the  same 
height  as  the  type.  A  slender  form  with  narrower  fcili- 
age  is  var.  6Iegans,  with  Ivs.  a  fourth  of  an  inch  wide 


lOlQ,  Pampas  Grass.    ^6ue  Gyne, 


and  stalks  .5-7  ft.  bigh.  R.H.  1862,  p.  150.  It  has  sub- 
varieties  with  white  striped  foliage,  var.  elegans-niveo- 
line&tum,  and  spotted  with  white,  var.  elegans-niveo- 
vittatum.  The  preceding  varieties,  except  where  notiHi, 
have  the  height  of  the  type  and  white  ]thinie^.  The 
next  tour  varieties  dift'er  from  the  type  in  having  col- 
ored plumes  :  vars.  rbseum,  vlolaceum,  purpilreum  and 
carmineum,  the  names  indicating  the  different  colors. 
Varieties  with  white  striju-d  fniiasje  are  album  variega- 
tum  and  Stenackeri  foliis  variegitis.  Varictiis  with 
yellow-striped  foliaye  are  aureum  variegatum  :iiid  Wes- 
serlingi  variegatum,  Var.  Koi  des  Roses  w:is  said  by 
John  Saul  to  have  foliage  striped  with  rose,  but  others 
describe  it  as  a  rosy-plumed  variety. 

When  advertised  under  Cortaderia,  these  names 
should  all  have  the  feminine  endings,  as  monstroaa,  etc. 

Cortaderia  jubMa,  Stapf  (Gynerium  jubdtum,  Lem. 
G.  arciKitii-m-hiildsum,  Hort.).  Differs  from  Pampas 
Grass  in  the  rather  laxer,  more  graceful  plume,  with 
longer,  more  flextious,  nodding  branches,  somewhat 
smaller  spikelets,  more  delicate  glumes,  and  in  the 
longer,  very  slender  staminodes  of  the  pistillate  fls. 
The  plume  is  lavender-colored,  and  the  plant  has  been 
killed  by  a  temperature  of  3°  F.  Grows  in  a  dense 
tuft,  perennial,  but  with  biennial  culms :  spikelets  3-5- 
fld.  The  plume  is  1-2  ft.  long.  B.M.  7007.  G.C.  III. 
26:658.  Gn.  55,  p.  93.  R.H.  1885,  p.  200.  Gn.  15,  p.  179. 
Int.  by  Lenioine,  of  Nancy,  France.  Probable  synonyms 
are  G.  roseum  Mendlateri  and  G.  argenteutn  carmina- 
tum  JiendJateri.  F.S.  20:2075. -Not  so  well  known  as 
the  other  two  species. 

Gynerium  3aocharoldes,  Humb.  &  Bonp.  Uva  Grass. 
Rhizome  creeping:  culms  perennial,  12-30  ft.  high:  Ivs. 
rather  evenly  distributed  over  the  culm,  those  near  the 
base  gradually  withering  away,  leaving  the  stem  naked 
4-14  ft.  above  ground:  sheaths  nearly  equal  (except  the 
lowest),  about  6  in.  long,  slightly  longer  than  the  inter- 
nodes: sexual  dimorphism  of  the  fls.  very  conspicuous: 
spikelets  2-fld.  B.M.  73,52.  — Essentially  a  more  tender 
plant  than  the  Pampas  Grass. 

J,  B.  Keller  and  W.  M. 
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The  growing  of  Pampas  plumes  for  profit  in  Califor- 
nia has  been  carried  on  for  over  25  years.  Pampas 
Grass  was  introduced  into  the  United  States  about  1848. 
In  the  northern  states  it  is  frequently  planted  on  the 
lawn  in  summer,  and  upon  the  approach  of  cold  weather 
transferred  in  a  tub  to  a  cellar  for  winter  protection. 
In  California,  a  hill  will  sometimes  attain  a  height  of 
20  ft.,  a  diameter  as  great,  and  a  weight  of  2,000  pounds. 
Such  plants  would  be  quite  inconvenient  for  our  north- 
ern friends  to  handle  in  the  cellar. 

Plants  are  easily  produced  from  seed,  but  as  the  sex 
and  variety  are  very  uncertain,  stock  is  usually  increased 
by  dividing  the  female  plants,  the  plumes  of  which  are 
much  more  beautiful  than  those  of  the  male.  The  grow- 
ing of  Pampas  (Trass  on  a  commercial  scale  dates  from 
1874,  when  the  difference  in  sex  was  discovered. 

In  1872  the  writer  sowed  seed  which  in  two  years  gave 
several  hundred  plume-bearing  plants.  Even  then  the 
variations  in  color  and  fineness  were  very  marlied. 

In  1874,  it  was  found  that  by  pulling  the  immature 
plumes  from  the  sheaths  and  exposing  them  to  the  hot 
sun  the  male  plumes  would  hang  heavily  lilse  oats, 
while  the  female  plumes  would  become  fluffy,  and  light 
and  airy.  In  November,  1874,  samples  of  the  female 
plumes  were  sent  to  Peter  Henderson  &  Co.,  New  York. 
Three  hundred  were  ordered  at  once,  and  the  following 
day  instructions  were  received  to  double  the  order  and 
send  by  express.  This  was  the  first  lot  of  good  plumes 
ever  sent  east  from  California,  and  was  the  beginning 
of  the  present  Pampas  industry.  The  writer's  planta- 
tion was  increased  each  year  until  1889,  when  it  com- 
prised about  5,000  hills.  There  were  a  number  of  other 
extensive  plantations  in  the  neighborhood  of  Santa 
Barbara.  The  crop  of  1889  was  estimated  at  1,000,000 
plumes.  The  demand  has  been  good,  but  the  prices  have 
never  been  as  high  as  at  the  beginning  of  the  industry. 
The  first  prices  were  $200  per  1,000  plumes.  The  de- 
crease in  price  was  gradual  until  1886,  when  sales  were 
slow  at  $30  per  1,000  plumes.  Some  of  the  growers  did 
not  harvest  their  crops  that  year,  and  destroyed  their 
plants.  In  the  fall  of  1887  plumes  were  in  demand  at  $40 
per  1,000,  and  in  1888  they  were  scarce  at  $50  and  $60 
per  1 ,000.  The  following  spring  there  was  an  increase 
in  acreage.  Since  then  the  industry  has  had  its  ups  and 
downs,  and  the  price  has  ruled  low  for  several  years, 
the  present  prices  being  $13. .50  and  $14  for  first-class, 
and  $8  to  $9  for  second  size. 

Pampas  Grass  should  be  put  on  the  best  valley  land, 
and  set  10  by  16  feet  apart.  Before  planting,  the  ground 
should  be  deeply  plowed  and  put  in  first-class  condition. 
In  selecting  stock,  divide  only  female  plants  that  pro- 
duce the  finest  white  plumes.  Young  hills  produce  the 
best  plants.  Prom  old  hills  the  best  plants  are  obtained 
around  the  outside,  those  m  the  center  of  the  stool  being 
mostly  worthless  unless  planted  in  large  clumps.  Some 
plumes  will  be  produced  the  first  year  after  planting. 
They  will  not  be  first-class,  but  are  worth  saving.  The 
second  year,  if  well  grown,  they  should  produce  80  to 
150  plumes  to  the  hill.  Not  all  plantations  will  yield 
this  much.  The  third  and  fourth  years  there  will  not  be 
miich  change  in  the  yield.  As  a  plant  gets  older  the 
plumes  are  larger  but  the  yieM  is  less.  After  8  or  10 
years  a  quantity  of  dead  matter  will  liave  accumulated 
and  the  hills  should  be  trimmed  or  burned. 

The  appearance  of  the  plumes  is  a  signal  for  great 
activity  among  those  who  have  large  fields.     The  gra  s 
should  be  so  trimmed  early  in  September,  before 
the   plumes  appear,  that  each  hill  will   be  easy 
of  access.    Young  plants  ripen  their  plumes  two  ' 

or  three  weeks  earlier  than  old  ones,  and  some 
varieties  are  earlier  than  others.  It  requires  ex- 
ercise of  judgment  to  pick  the  plumes  at  the 
proper  time.  They  are  generally  ready  when  they 
are  exposed  from  the  husk  a  few  inches  and  have 
a  fluffy  look.  It  is  well  to  try  a  few  at  this  stage, 
and  if  they  cure  well  at  the  stem  end  when  dry 
they  are  all  right,  but  if  they  do  not  become  fluffy 
at  the  stem  end  they  have  been  picked  too  young. 
If  the  plume  looks  dark  and  seedy  at  the  top 
when  cured,  it  was  too  old  when  picked.  Some 
varieties,  especially  those  producing  very  long 
plumes,  should  be  allowed  to  remain  somewhat 
longer  on  the  plant  than  those  of  the  short-plumed 
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varieties.  By  trying  a  few  of  each  variety,  the  time  of 
ripening  can  soon  be  ascertained.  Some  varieties  are 
pulled  from  the  husk  in  the  field;  others  have  to  be 
hauled  to  husking  benches,  where  the  husk  or  sheath  is 
removed.  Some  planters  husk  them  like  corn  :  others 
use  a  knife  set  in  such  a  way  as  to  split  the  husk  with- 
out injuring  the  plume.  When  the  husk  has  been  split, 
a  quick  jerk  or  strike  on  the  table  will  extract  the 
plume.  The  plumes  are  then  taken  to  the  drying  ground 
and  evenly  spread  in  long  rows.  This  ground  should  be 
made  smooth  and  free  from  any  trash  that  is  liable  to 
adhere  to  the  plumes.  Clean  stubble  ground  is  the  best. 
The  plumes  are  left  on  the  ground  three  days  and  two 
nights  to  cure,  and  are  turned  and  shaken  once  each 
day.  They  are  next  packed  away  as  broadly  and  smoothly 
as  possible  on  shelves  in  a  dry  building,  where  they 
should  lie  ten  days  or  two  weeks,  or  until  the  stems  are 
thoroughly  dried,  at  which  time  they  are  ready  for 
market.  They  are  packed  in  two  grades:  the  first-class, 
having  plumes  26  inches  long  and  over,  clear  of  stem 
(sometimes  as  long  as  45  inches),  Is  packed  in  cases  that 
measure  three-quarters  of  a  ton  and  contain  3,000  plumes ; 
second  class  stock  is  packed  in  cases  of  the  same  size, 
the  plumes  being  17  to  26  inches  long  clear  of  stem,  and 
6,000  in  each  case.  If  shipping  by  express,  the  writer 
uses  bales  of  about  2,000  plumes,  covered  with  canvas  or 
burlap  and  some  light  strips  of  wood  at  the  corners.  If 
the  plumes  are  packed  smoothly  and  evenly  they  will 
withstand  heavy  pressure.  Careful  all-round  cultivation 
is  necessary  to  produce  good  plumes.  About  three-quar- 
ters of  a  million  plumes  are  grown  at  Santa  Barbara  at 
the  present  time. 

The  best  market  at  present  is  London,  the  nexi  Ham- 
burg.    Berlin.  Denmark,  New  York   and    Philadelphia 
take  a  few.    Pampas  phimes  are  colored  in  London.    In 
America  the  pure  white  plumes  give  the  best  satisfaction. 
Joseph  Sexton. 

GYNOBA  (name  refers  to  the  tailed  stigmas).  Com- 
pdsitiv.  Twenty  or  more  herbs  (rarely  somewhat 
shrubby)  of  tropical  Asia,  Africa  and  Australia.  Lvs. 
alternate,  entire  or  lobed,  numerous;  heads  discoid,  the 
florets  commonly  all  fertile,  not  very  showy.  The  Gy- 
nuras  are  attractive  glasshouse  herbs,  usually  requiring 
a  moderately  high  temperature.  Genus  allied  to  Senecio 
and  Cineraria. 

aurantiaca,  DC.  Velvet  Plant.  Stout  and  branchy, 
2-3  ft.,  with  almost  succulent  stems,  densely  clothed 
with  violet  or  purple  hairs:  lvs.  large  and  soft,  ovate, 
jagged-toothed,  hairy,  short  petioled  or  the  upper  ones 
clasping,  overlaid  with  iridescent  purple:  heads  in  a 
terminal  cluster,  yellow  or  orange.  Java.  I. H.  28:436.— 
One  of  the  handsomest  of  recent  foliage  plants.  In 
winter  it  may  be  grown  in  the  conservatory  or  warm- 
house,  but  in  the  summer  it  may  be  bedded  out  in  a 
warm  and  protected  place.  It  grows  rapidly,  and  makes 
a  most  satisfactory  display  of  colored  leafage.  It  is 
readily  propagated  by  cuttings  in  the  house,  as  gerani- 
ums are. 

Other  species,  but  not  known  to  be  in  the  Amer.  trade,  are; 
G.  aurieulata,  Cass.  (G.  ovalis.  DC.    Cacalia  oralis,  Ker.). 
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Only  slightly  villous:  Ivs.  oval,  entire  or  repand,  green  both 
sides;  fls.  yellow,  fragrant.  China.  B.R.  2:101.— G.  hicolor, 
DC.,  2-3  ft.,  of  looser  growth  than  the  above,  glabrous:  Ivs. 
lance-ovate,  somewhat  downy,  short-petioled,  deep-toothed  or 
pinnatifid,  green  above  and  purple  beneath:  fls  orange.  Mo- 
luccas. B.M.  5123.— (?.  ovdlis.  DC.=G.  aurieulata.  — G.  sar- 
7nentbsa,  DC.  Climbing,  with  purple  glabrous  stems:  Ivs.  nar- 
row, ovate  to  lanceolate,  acuminate  petioled,  remotely  small- 
toothed,  green  and  purple-ribbed.  Warmhouse  plant  from 
Malayan  Is.    B.M.  7244.  L.  jj.  g. 

GYPSOPHILA  (gi/psiim-Ioving,  because  it  likes  cal- 
careous soils).  Cari/opkylldcew.  European  and  Asian 
herbs,  bearing  a  profusion  of  small  fls.,  and  useful  for 
mist-like  effects  in  mixed  borders  and 
as  trimming  in  bouquets.  There  are 
perhaps  tiO  species.  Sepals  5,  united 
below,  but  the  calyx  naked  at  the  base 
(not  bracted,  as  in  some  related  gen- 
era) :  petals  5,  clawed,  very  small,  u.su- 
ally  white:  styles  2:  pod  4-valved;  Ivs. 
small,  entire,  opposite.  Very  branchy 
or  spreading,  slender  herbs,  with  scant 
foliage  when  in  bloom.  Of  easiest  cul- 
ture, in  open,  rather  dry  places.  They 
are  desirable  for  rockwork.  They  make 
an  excellent  effect  as  filling  amongst 
shrubbery;  also  good  for  covering  un- 
kempt places  with  a  mass  of  delicate 
bloom.    Hardy. 

A.  Plant  annual. 
murilis,  Linn.  Fig.  lOU.  Very  dif- 
fuse and  branchy,  mostly  with  shorter 
.ioints  than  G.  elegans,  of  finer  appear- 
ance :  Ivs.  linear,  spurry  like  :  fls. 
small,  rosy;  1-1 K  ft.  En. —Makes  a  dense  little  mound 
when  well  grown. 

61egans,  Bieb.  Fig.  1012.  Repeatedly  forked-branched, 
glabrous:  Ivs.  sessile,  the  uppermost  linear,  the  lower 
oblong  or  spatulate:  fls.  white  or  sometimes  (G.rdsea, 
Hort. )  rosy ;  1  f  t.   Caucasus .  —  Much  cult. ,  and  handsome. 

AA.   Plant  perennial. 
B.    Lt's.  short,  spatulate  :  plant  pubescent. 
cerastioldes,  D.Don.      Low,  densely  pubescent :    Ivs. 
pubescent,   the    radical  ones    long-petioled,  the    others 
spatulate  or  obovate,  obtuse  or  nearly  so:  fls.  large  (of- 
ten %  in.  across), white  or  lilac,  pink-veined.  Himalayas. 


B.M.  6699.    Gn. 
for  rockwork. 


47,  p.  422.  — Of  creeping  habit;   excellent 


1012.  Oypsophili 
elegans. 

Natural  size. 


BB.    Lvs.  long:  plant  glabrous  or  nearly  so. 

panicul£tta,  Linn.  Baby's  Breath.  Fig.  1013.  Dif- 
fuse and  rather  tall-growing  (2-3  ft.),  forking:  Ivs.  lin- 
ear-lanceolate, the  largest  3  in.  long,  but  becoming 
smaller  towards  the  inflorescence,  sharp-pointed :  fls. 
white,  very  numerous :  pedicels  2-3  times  as  long  as  the 
calyx.  Eu.  — A  very  popular  plant,  especially  for  use  in 
the  trimming  of  bouquets.  A  most  graceful  subject. 
Stems  stiff  and  wiry,  therefore  excellent  for  cutting.  A 
picture  of  its  use  in 
floral  arrangement  will 
be  found  in  A.F.  6:340. 

acutifdlia,  Fisch.  Very 
like  the  last,  but  the 
plant  greener,  the  Ivs. 
narrower  (indistinctly  3- 
nerved)  and  the  pedicels 
scarcely  longer  than  the 
calyx.  Caucasus.  —  G. 
paniculata  seems  some- 
times to  be  cult,  under 
this  name. 

StSveni,  Fisch.  (G. 
glauca,  Hort.).  Lower 
than  G. paniculata,  glau- 
cous-green :  Ivs.  linear- 
lanceolate  and  carinate, 
mostly  radical;  fls. 
rather  larger,  white,  the 
panicles  smaller  than 
those  of  G.  paniculata; 
petals  shorter  than  the 
calyx.    Caucasus. 

rtpens,  Linn.  Stems 
trailing  or  prostrate, 
ascending  at  the  ends, 
not  glaucotis  :  Ivs.  lin- 
ear, sharp-pointed,  gla- 
brous :  fls.  rather  large, 
white  or  rose,  the  petals 
about  twice  longer  than 
the  sepals  and  the  pedicels  usually  much  longer.  Alps 
and  Pyrenees.  B.M.  1448.  — Best  adapted  to  the  rock- 
"X'  L.  H.  B. 
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HABENARIA  (Greek,  a  rein  or  strap;  referring  to 
the  shape  of  parts  of  the  flower).  Orehid&cew,  tribe 
Ophriidece.  Rein  Orchis.  Terrestrial  leafy  herbs,  re- 
sembling orchis  in  habit  :  tubers  usually  undivided, 
rarely  lobed:  fls.  in  terminal  racemes  or  spikes,  rarely 
solitary;  sepals  subequal.  free  or  cohering  at  base, 
erect  or  spreading ;  petals  usually  smaller,  often  2-lobed ; 
lip  spreading  or  drooping,  long-  or  short-spurred  at 
base,  its  blade  entire  or  3-5-fid;  column  very  short,  ses- 
sile ;  rostellum  usually  1-toothed  or  lobed ;  glands 
naked;  anther  cells  parallel  or  divergent:  capsule  ovoid 
or  oblong,  erect.  The  lateral  lobes  are  sometimes 
fringed,  giving  the  flower  a  graceful  appearance.  Spe- 
cies about  400,  very  widely  distributed  in  temperate  and 
tropical  regions. 

Few  species  of  Habenaria  are  of  much  horticultural 
importance,  especially  in  this  country.  Some  of  the  ex- 
otic kinds  enjoy  some  favor  as  stove  plants  in  England, 
while  there  are  a  number  of  hardy  North  American  spe- 
cies which  can  be  recommended  for  outdoor  cultivation 
in  boggy   places.    M.  Susannae,  carnea,  milUaris    and 
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other  East  Indian  species  are  best  grown  in  a  moder- 
ately warm  house,  needing  good  light  and  a  fair  amount 
of  water.  It  is  recommended  to  repot  them  after  the 
resting  season  in  a  compost  of  peat,  moss,  loam  and 
crock  dust,  with  the  tuber  resting  upon  the  crocked  up 
bottom  of  the  pot  and  the  growing  point  just  beneath  the 
soil.   They  should  then  be  given  a  good  supply  of  water 


until  after  flowering.    These  Habenarias  are  much  like 
Bletia  in  their  requirements. 

The  most  popular  species  at  present  seem  to  be  H. 
ciliaris,  fimhriata  and  psi/codes,  but  these  give  a  very 
imperfect  conception  of  the  beauties  of  the  genus,  al- 
though in  the  opinion  of  the  writer,  H.  ciliaris  is  the 
showiest  orchid  in  temperate  North  America.  The  na- 
tive species  are  procurable  through  collectors  and 
dealers  in  native  plants ;  foreign  species  through  Dutch 
bulb  growers;  and  H.  radiata  through  dealers  in  Japa- 
nese plants. 

Index  of  species  described  below: 
bifolia.  29.  Elwesii,  18.  nivea,  13. 

blephariglottis,  15.     fimbriatu,  4.  obtus.ita.  27. 

Bonatea.  19.  glgantea.  17.  odoratissima,  2. 

bracteata,  24.  gracilis,  .'iS.  orbiciilata,  28. 

carnea,  6.  Hookeriana.  30.  peramtena.  3. 

chlorantha.  20.  Hookerii.  30.  psycodes.  5. 

ciliaris,  8.  hyperborea,  31.  pusilla,  11. 

cinnabarina,  10.  Integra,  7.  radiata.  21. 

conopea,  1.  lacera.  23.  rhodocheila,  12 

eonopsea,  1  leucophwn.  22.  Susann»,  17. 

eristata.  9.  It-ucostaohys.  14.  tridentata.  25. 

dilatata.  35.  longecalcarata,  16.       XJnalaschcensis,  34. 

elegans.  32.  militaris.  11.  virescens,  26. 

A.    Fls.  purple:   Up  S-parted:  steins  leafy. 

B.    Ser/ments  of  lip  entire  :   bracts  nearly  equaling  the 

flowers. 

1.  COnbpsea,  Benth.  {6i/mnadenia  coiiipsea,  R.Br. 
G.  rfDio/if,:.  French  authors).  Deadman's  Fingers. 
Fls.  violct-|iuride  to  flesh-colored,  rarely  white,  fragrant, 
medium-sized;  .spur  longer  than  ovary,  sometimes  twice 
as  long.  June,  .July.  Europe,  N.  Asia. —  There  is  an  if. 
eonopsea  of  Reichenbach  dating  from  1854,  whereas 
Bentham's  dates  only  from  1880. 

2.  odoratissima,  Franch.  (Gymnadenia  odoratissima, 
A.  Rich. ).  Fls.  intensely  red-purple,  aromatic,  only  half 
as  large  as  in  the  preceding;  spur  shorter  than  ovary. 
May,  June.    Europe. 

BB.   Segments  of  Up  toothed. 

3.  peram&na,  Gray.  Rather  tall:  fls.  large  and  showy, 
violet-purple  ;  middle  segment  of  lip  2-lobed.  July, 
Aug.    N.  J.  to  Va.  and  111.    B.B.  1:466. 

BBB.    Segments  of  lip  deeply  and  copiously  fringed. 

4.  fimbrl4ta,  R.  Br.  Pis.  lilac,  rarely  white,  fragrant; 
petals  laterally  toothed.  Summer.  New  Brunswick  to 
Mich,  and  Mts.  of  N.  C.  A.G.  12:152.  G.F.  10:483. 
B.B.  1:466. 

5.  psycddes.  Gray.  Three  ft.  or  less  high:  fls.  many, 
crowded,  much  smaller  than  in  flmbriata,  lilac,  rarely 
white,  fragrant.  July,  Aug.  Newfoundland  to  Minn, 
and  high  mountains  of  N.  C.    B.B.  1:466. 

AA.    Fls.  pink  throughout:  Ivs.  all  radical. 

6.  c4rnea,  N.  E.  Brown.  Fig.  1014.  Lvs.  dull  green, 
spotted  with  white  :  fls.  few,  loosely  clustered,  light 
pink,  fading  nearly  white;  lip  large  ;  spur  over  2  in, 
long.  Penang.  G.C.  III.  10:729.  Gn.  47:1005.  G.M. 
36:642.  G.F.  4:487.  J.H.  III.  33:319.  R.B.  21:44.- 
This  species,  one  of  the  most  beautiful  of  the  genus, 
is  apparently  not  yet  in  American  trade. 

AAA.    Fls.  orange. 

B.    Color  orange-yellow  throughout. 

c.   Lip  nearly  or  quite  entire. 

7.  Integra,  Spreng.  Two  ft.  or  less  high,  leafy:  fls. 
small,  crowded.  July.  N.  J.  to  La.,  near  the  coast. 
B.B.  1:463. 

CO.    Lip  fringed  or  lacerate. 

8.  ciliaris,  R.  Br.  Yellow  Fringed  Orchis.  Fig. 
1015.  Fls.  crowded,  brilliant  orange;  petals  fringed  at 
apex;  spur  about  twice  as  long  as  lip;  lip  long- fringed. 
Aug.  Eastern  U.  S.  B.M.  1668.  B.B.  1:464. -A  strik- 
ing species. 
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9.  cristSlta,  R.  Br.  Smaller:  fls.  nmch  smaller;  petals 
merely  toothed  ;  spur  little  exoeeding  the  lip.  July. 
N.  J.  to  La.  near  the  coast.    B.B.  1:464. 

BB.    Color  dnnaiar-oravqe.  Ilie  sepals  red-spotted 
outside. 

10.  cinnabarina,  Rolfe.  Small :  stem  leafy  :  lip  3 
lobed ;  spur  straight,  nearly  equaling  ovary.  Madagas- 
car.—Not  in  Amer.  trade. 

AAAA.    FJs.  with  green  sepals  and 
petals:  Up  briltiantty  colored. 

11.  militiris,  Reichb.  £.  (S.  pu- 
sllla,  Reichb.  f.).  Bluish  glaucous: 
fls. numerous;  lip  scarlet, trifid, mid- 
lobe  bifid ;  spur  long  and  very  slen- 
der, greenish  white.  Cochin  China. 
R.H.  1888:896.  J.H.  III.  33:53.  G. 
M.  36:436.  — The  author  says  of  this  ' 
fine  plant:  "No  English  soldier  can 
boast  a  jacket  of  a  deeper  scarlet 
than  the  lip  of  our  plant."  Not  in 
Amer.  trade. 

12.  rhodocheila,  Hance.  Nearly 
related  to  militaris,  but  fls.  fewer 
and  subcorymbose;  petals  almost 
helmet-shaped  ;  lip  varying  from 
deep  rose-pink  to  cinnabar  and 
madder;  spur  dull  yellow.  China 
B.M.  7571.— Not  in  Amer.  trade. 

AAAAA.    Fls.  white  to  green   or 

greenish  yellow. 

B.    Color  pure  white. 

c.   Lip  entire. 

13.  nivea,  Spreng.  Lvs.,  except 
1  or  2  lowest,  bract-like  :  fls.  nu 
merous,  loosely  clustered,  small, 
spur  very  slender.  Summer.  Del 
to  Ala.    B.B.  1:402. 

14.  leucfistachys,  Wats.  Usually 
tall  and  stout  :  lvs.  several  :  fls 
many,  rather  large.  Idaho  to  Ariz  , 
Calif .  and  Oreg.  Mn.  6:81.-Nearl\ 
related  to  IT.  dilatata,  but  distin 
guished  by  its  spur  greatly  exceed 
ing  the  sepals. 

cc.    Lip  fringed. 

15.  blepharigWttis,  Poir.  Fls. 
much  as  in  ciliaris,  but  somewhat 
smaller  ;  petals  slightly  erose  at 
apex;  spur  about  3  times  as  long  as 
lip.  .July.  Newfoundland  to  N.  C. 
and  Minn.  B.B.  1:465.  Mn.  8:113.- 
natives. 

OCO.  Lip  3-parted. 
IC.  longecalcarkta,  A.  Rich.  Lvs.  all  radical:  fls.  1-3, 
large,  long-stalked  ;  middle  lobe  of  lip  narrow,  lateral 
ones  broader,  unevenly  fringed;  spur  twice  as  long  as 
ovary,  with  pedicel.  July,  Aug,  India.  B.M.  7228.  — Not 
in  Amer.  trade. 

17.  Susinnae,  R.  Br.  (IT.  gigantea,  Don).  Stem  tall, 
stout,  leafy:  fls.  3-5,  very  large,  fragrant  ;  broad,  fan- 
shaped  side  lobes  of  lip  deeply  fringed ;  midlobe  tongue- 
shaped,  entire;  spur  more  than  twice  as  long  as  ovary 
and  pedicel.  India,  Malaya,  China.  B.M.  3374.  G.C.  III. 
16:279.  J.H.  III.  29:226.-This  and  the  preceding  are 
among  the  largest-fld.  and  showiest  Habenarias.  Not  in 
Amer.  trade. 

BB.    Color  partly  or  wholly  green,  or  greenish  yellow. 

c.    Lip  deeply  S-lobed  or  3-parted. 

D.    Petals  cleft  or  parted  into  2  lobes  or  segments. 

18.  flwesii,  Hook.  Erect,  leafy :  fls.  few,  large, 
greenish  yellow;  petals  cleft  almost  to  base  into  long, 
slender,  sickle-shaped,  hairy  segments;  lip  smooth,  the 
segments  long  and  slender.  India.  B.M.  74 78.- A  re- 
markable species. 

19.  BonMea,  Reichb.  f.  (Bonhtea  specidsa,  Willd.). 
Stout,  leafy:  fls.  rather  large,  light  green  and  white  ; 
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1015.  Habenaria 
ciliaris.  or  Yellow 
FrinEcd  Orchid. 

(X3-4.) 

-One  of  our   finest 


lobes  of  lip,  especially  central  one,  tubular  towards 
base.  S.Afr.  G.  C.  III.  17:743. -Cult.  likei>t.sa  ffrandi- 
flora. 

DD.    Petals  not  cleft  or  parted. 
E.    Spur  sac-shaped :  lobes  of  lip  entire. 

20.  chlordntha,  Spreng.  Lvs.  clasping  :  fls.  not  ex- 
ceeding bracts,  greenish.    Mascarene  Islands. 

EE.    Spur  long  and  slender. 
F.    Middle  lobe  of  lip  entire,  the  others  fringed. 

21.  radiita,  Spreng.  Petals  exceeding  sepals  ;  spur 
greenish  white,  about  equaling  the  ovary.  Aug.,  Sept. 
Japan. 

FF.   All  lobes  of  lip  deeply  fringed. 

22.  leucophaea,  Gray.  Four  ft.  high  or  less :  fls.  large, 
whitish  or  greenish,  fragrant ;  petals  erose  ;  spur  ex- 
ceeding ovary.  July.  N.Y.  to  Minn,  and  Ark.  B.B. 
1:405. 

2.T.  Ucera,  R.  Br.  Ragged  Orchis.  Smaller :  fls. 
greenish  yellow;  spur  not  equaling  ovary.  June,  July. 
Nova  Scotia  to  Ga.  and  Mo.    B.B.  1 :465. 

cc.    Lip  merely  toothed   or  slightly  lobed :    fls.  incon* 

spicuous. 

D.    Fls.  much  shorter  than  the   conspicuous   bracts  : 

spur  sac-shaped,  short. 

24.  bracteita,  R.  Br.  Fls.  greenish ;  spur  often  white. 
Summer.   Northeastern  U.  S.  to  B.  C,  Eu.    B.B.  1:463. 

DP.    Fls.  nearly  equaling  or  exceeding  bracts  :  spur 
long  and  slender. 

E.  Lvs.  1-3  near  base  of  stem. 

25.  tridentita.  Hook.  Pis.  greenish,  loosely  clustered; 
lip  wide  at  apex,  3-toothed  ;  spur  incurved.  July,  Aug. 
Newfoundland  to  Minn.,  Pla.  and  La.  A.G.  12:153. 
B.B.  1:463. 

EE.   Lvs.  3  or  more. 

26.  virSscens,  Spreng.  Leafy:  fls.  greenish;  lip  only 
slightly  exceeding  petals,  with  2  lateral  teeth  and  a 
nearly  basal  wart.  July.  Range  of  preceding.  B.B. 
1:464. 

ccc.    Lip  entire:   fls.  inconspictwus . 

D.    Large  lvs.  all  basal. 

E.    Leaf  solitary. 

27.  obtus&ta,  Richards.  Spike  loosely-fld. :  fls.  yellow- 
green;  lip  deflexed;  spur  about  equaling  lip.  Summer. 
Across  B.  Amer.,  south  to  N.Y.  and  Col.    B.B.  1:461. 

EE.   Leaves  S. 

F.  Spur  much  exceeding  ovary. 

28.  orbiculita,  Torr.  Lvs.  orbicular,  lying  on  the 
ground:  Hs.  numerous,  loosely  clustered,  greenish  ;  lip 
white,  obtuse.  July,  Aug.  Across  B.  Amer.  and  Minn, 
to  mountains  of  N.  C.    B.B.  1:461. 

29.  bifdlia,  R.  Br.  Butterfly  Orchis.  Lvs.  oblong: 
fls.  white,  with  tips  of  spur  and  lip  greenish,  fragrant  in 
the  evening.   May,  June.    Eu. 

FF.    Spur  about  equaling  ovary. 

30.  Hookeri^na,  Gray  (R.  HobJseri,  Lindl.).  Lvs. 
oval,  obovate  or  orbicular  :  fls.  greenish  yellow  ;  lip 
acute.  Summer.  Nova  Scotia  to  N.  J.  and  Iowa.  B.B. 
1:401. 

DD.    Large  lvs.  several  above  the  base. 

E.  SpiJce  commonly  dense. 

31.  hyperbdrea,  R.  Br.  Fls.  greenish  ;  petals,  obtuse 
lip  and  slender  spur  all  about  equally  long.  Summer. 
Northern  U.  S.  to  Nova  Scotia  and  Alaska.    B.B.  1:462. 

31.  61egans,  Boland.  Large  lvs.  all  on  lower  part  of 
stem:  fls.  numerous,  small,  greenish  ;  sepals  1-nerved, 
all  alike;  spur  filiform.    Vancouver  Island  to  Calif. 

EE.    Spike  commonly  loose. 

F.  Spur  short,  sac-shaped. 

.33.  gricills,  S.  Wats.  Three  ft.  high  or  less  :  spike 
long,  many-fld. :  fls.  greenish  ;  spur  about  equaling  lip 
and  sepals.    Ore.  and  Wash. 
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FF.    Spur  not  sac-shaped. 

34.  Unalaschc6nsis,  Wats,  Fls.  white  or  greenisli  ; 
sepals,  petals  uiul  lip  about  equal;  spur  slender,  barely 
to  nearly  twice  longer  than  lip.  Summer.  Unalaska  to 
Calif,  and  Utah.  — Near  JI.  elegans,h\it  more  slender, 
with  a  longer  and  more  open  spike.  It  is  referred  by 
some  to  the  genus  Herminium. 

35.  dilatata,  Gray.  Pis.  greenish  white;  lip  widened 
or  even  auricled  at  base  ;  spur  about  as  long,  incurved. 
Summer.  Cooler  parts  of  N.  Amer.  A.G.  12:15."?.  B.B. 
1 :  462 .  —  More  slender  and  narrower-leaved  than  H, 
hyperborra.  T.  H.  Kearney,  Jr. 

HAB£RL£)A  (after  a  professor  of  botany  at  Pesth, 
who  died  in  1831).  Gesnerdcefe.  This  includes  a  dainty 
little  hardy  herbaceous  perennial  plant,  which  is  tufted 
and  bears  in  spring  a  few  scapes  4-6  in.  high,  with  2-5 
nodding,  violet-colored,  5-lobed,  tubular  fls.,  each  about 
1  in.  long  and  1  in.  across.  Only  1  species  is  known, 
and  it  is  found  wild  only  in  a  few  miles  of  a  single  val- 
ley in  Thrace,  where  it  abounds  on  the  southern  slope  of 
the  Balkans  on  shaded  schistose  rocks.  Only  4  species 
of  Gesneracese  are  found  wild  in  Europe,  and  3  of  them 
are  said  to  be  confined  each  to  one  spot.  The  allied 
genus  Ramondia  has  the  same  habit  and  is  equally  de- 
sirable. The  corolla  of  Haberlea  has  a  conspicuous 
tube,  which  is  thrust  out  of  the  calyx  nearly  J-2  in.,  and 
5  lobes,  2  of  which  are  much  smaller  than  the  others, 
while  in  Ramondia  the  flower  seems  to  be  wheel-shaped, 
with  5  equal  petals,  because  the  corolla  tube  is  very 
short  and  inconspicuous  and  the  lobes  deeply  cut. 

Haberlea  has  4  included  didynamous  stamens  and  a 
bell-shaped  calyx.  Ramondia  has  exserted,  equal  sta- 
mens and  a  wheel-shaped  calyx.  Haberlea  was  int.  to 
cult,  about  1881  by  Leichtliu,  and  few,  if  any,  of  our 
skilled  amateurs  know  the  plant.  It  is  not  advertised  in 
America.    For  culture,  see  Hamondia. 

Rhodop6nsi3,  Friv.  Clothed  everywhere  with  soft, 
spreading  hairs,  except  the  corolla:  1  vs.  2-3  in.  long, 
obovate-  or  ovate-oblong,  obtuse,  coarsely  crenate,  thick, 
leathery,  few-nerved:  calyx  5-cleft;  corolla  pale  lilac. 
B. 51.0(151.  W.  M. 

HABEANTHUS.     Included  in  Hippeastrum. 

HABROTHAMNUS  is  all  referred  to  Cestrum.  U. 
fascicnl')(HS  =  C.  fasriculatum  ;  H.  elegans  and  H.  coc- 
ciuens  elegantt^C.  elegans;  H.  Neivelli^C .  Newelli. 

HACKBERRY.     r,-Jf>^  orddentaJis. 

HACKMATACK,  or  TAMARACK.    La rix  Americana. 

H^MANTHUS  [blood  flower).  Amaryllid(\ce<r. 
Blo*'1>  liiLV.  ISrtween  30  and 40  African  bulbous  plants, 
of  which  the  greater  part  are  natives  of  the  Cape  re- 
gion. Fls.  showy,  often  numerous,  in  umbels;  perianth 
straight  and  erect,  with  a  short,  cylindrical  tube  ;  seg- 
ments longer  than  the  tube,  narrow,  equal;  stamens  G, 
inserted  in  the  throat  of  the  perianth,  usually  exserted, 
the  anthers  versatile;  style  filiform  and  erect,  on  a  3- 
loculed  ovary:  fr.  berry-like,  indehiscent.  The  fls.  are 
red  or  white,  on  a  solid  scape,  which  is  little,  if  any, 
longer  than  the  cluster  of  root-lvs.:  they  lack  the 
corona  of  many  amarylUdaceous  plants.  Monogr.  by 
Baker  in  Amaryllideae,  1888  ;  but  the  S.  African  species 
are  revised  by  him  more  recently  in  Flora  Capensis, 
vol.  G.    See,  also.  Flora  Trop.  Africa,  vol.  7. 

Hffimanthuses,  like  most  Cape  bulbs,  are  summer-  and 
autumn-flowering ;  or,  when  started  indoors  or  in 
frames,  blooming  in  spring  or  early  summer.  The  fls. 
often  precede  the  Ivs.  The  foliage  is  usually  large  and 
luxuriant,  and  the  scape  is  often  handsomely  colored. 
The  fls.  are  sometimes  as  much  as  2  in.  across,  and  pro- 
duced in  great  ball-like  heads  nearly  or  quite  a  foot 
through.  Yet  the  species  are  essentially  curiosities  in 
this  country.  The  culture  given  Nerine  suits  them  well. 
Their  season  of  growth  is  usually  not  more  than  three 
or  four  months,  and  the  remainder  of  the  year  they  may 
be  laid  away  in  the  pots.  When  growing,  give  plenty  of 
rather  weak  liquid  manure,  keep  in  an  intermediate  or 
warm  house,  and  when  in  bloom  keep  them  somewhat 
cooler.    Avoid  overpotting.    Prop,  by  offsets,  which  usu- 


ally form  freely;  and  until  they  do  form,  the  bulbs  will 
probably  not  need  repotting.  Separate  the  offsets  when 
growth  is  beginning.  In  this  country  they  are  some- 
times flowered  In  pots  plunged  in  a  warm,  protected 
border,  blooming  in  summer  and  fall.  For  H.  toxica- 
rius,  see  Buphane  disticha. 

A.    Leaves  thin  or  membranaceous . 
B.    Spaihes  and  perianth  segments  spreading. 

multifldrus,  Martyn  (R.  tenuifldrus,  Herb.  R.  Kiil- 
breyeri.  Baker).  Bulb  globose,  3  in.  or  less  in  diam. : 
Ivs.  3-4  on  a  short,  separate  stem,  the  petiole  short  and 
sheathing,  the  oblong  blade  6-12  in.  long,  with  6-8  veins 
each  side  of  the  midrib:  scape  straight,  1-3  ft.  high, 
green  or  red-spotted:  umbel  often  6  in.  in  diam.,  con- 
taining 30-100  fls.,  which  are  usually  blood-red,  with 
linear  3-nerved  segments  twice  or  more  as  long  as  the 
tube  ;  red  filaments  long-exserted,  bearing  prominent 
yellow  anthers.  Trop.  Africa.  Variable.  B.M.  9G1, 
]995,  3870.  L.B.C.  10:912;  20:1948  {erroneously  as  ff. 
piauceus).  F.S.  1:58;  23:2377,  I.H.  26:354.  Var.  8U- 
p6rbus,  Hort.,  is  an  improved  brilliant-colored  form. 

K&therinae,  Baker.  Bulb  globose,  2-3  in.  in  diam. : 
Ivs.  3-5,  on  a  short,  separate  stem,  appearing  with  the 
fls.,  with  a  short,  spotted  petiole,  the  blade  oblong,  9-14 
iu.  long  and  4-6  in.  broad,  the  lateral  veins  8-10:  pedun- 
cle 1  ft.  tall,  spotted  toward  the  base:  umbel  sometimes 
9  in.  in  diam.,  densely  many-fld.:  fls.  bright  red,  2-2K 
in.  long,  the  lanceolate  reflexing  segments  little  longer 
than  the  cylindrical  tube  ;  red  filaments  exserted.  S. 
Afr.  B.M.  6778.-Name  spelled  both  Katherinfe-  and 
KatJiarinfFtexen  by  Baker;  but  the  former  spelling  is 
the  original.  In  cult,  the  Ivs.  become  "about  3  ft.  in 
length  aiid  of  a  bright  pale  green  color— apple-green,  as 
it  is  usually  called— and  the  venation  is  more  strongly 
marked  than  is  usual  in  ff.  mnltiflorus,  H.  cinnabari- 
nus  and  other  allied  kinds. ^'  Burbidge,  Gn.  49,  p.  160, 
with  figure. 

Lindeni,  N,  E.  Brown.  Lvs.  6-8,  in  2  ranks,  arising 
from  a  thick,  solid  rootstock,  nearly  or  quite  evergreen; 
petioles  long,  winged;  blade  10-12  in.  long  and  3-5  in. 
wide,  long-ovate,  lanceolate  or  ovate-oblong,  acute,  the 
base  rounded  or  subcordate,  with  a  longitudinal  fold 
either  side  of  the  midrib :  scape  1%  ft.  tall,  arising  from 
the  side  of  the  lvs.,  flattened  on  one  side,  more  or  less 
spotted:  umbel  globular,  6-8  in.  in  diameter,  with  100 
or  more  scarlet  fls,  opening  in  succession:  fls.  2  in. 
across,  the  tube  %  in.  long,  the  lobes  longer  and  linear- 
lanceolate  and  acute.  Congo,  G.C.  111.8:437;  13:483. 
I.H.37:112;  40:172,Fig.l;  41,p.l8.  Gt.46,p.217.  G.M. 
36:220.    J.H.  III.  28: 73. -Handsome, 

BB.  Spathes  and  perianth  segments  erect  or  ascending. 
puniceus,  Linn.  Bulb  nearly  globular,  2-3  in.  in  di- 
ameter: lvs.  2-4,  from  the  bulb,  the  petiole  one-half  the 
length  of  the  blade,  the  blade  6-12  iu.  long  and  2—4  in. 
broad,  oblong,  strongly  undulated,  the  main  veins  about 
6  on  each  side  the  rib:  scape  6-15  in.  tall,  spotted:  um- 
bel globose  and  dense,  3—4  in.  in  diameter,  bearing  many 
scentle.ss,  pale  scarlet,  yellowish  red  or  rarely  white  fls. 
I  in.  long:  perianth  tube  cylindrical,  shorter  than  the 
lanceolate  3-nerved  segments:  filaments  red,  1  in.  long. 
S.  Africa.    B.M.  1315. 

AA.  Lvs.  thick  and  fleshy. 
B.  Bracts  and  fls.  white. 

^Ibiflos,  Jacq.  Bulb  or  tuber  compressed  sidewise, 
with  thick,  2-ranged  scales:  lvs.  2^,  appearing  with  the 
fls.,  nearly  erect,  obtuse,  6-8  in.  long  and  nearly  half  as 
broad,  narrowed  to  the  base,  green  and  glabrous,  but 
ciliate  on  the  edges :  scape  less  than  1  ft.  tall,  pale  green, 
bearing  a  dense,  globular  umbel  2  in.  in  diameter:  fls. 
^/i  in  long,  the  linear  segments  much  exceeding  the  tube. 
S.Africa.  B.  M.  1239,  L.B.C.  7:602.  Var.  pub^scens, 
Baker,  has  lvs.  hairy  above.  L.B.C.  8:702.  B.R.  5:  .^82. 
H.  Cldrl'ei,  Hort.,  is  a  hybrid  of  this  species  and  C. 
coccineiis. 

BB.    Bracts  atid  fls.  red. 

coccineus,  Linn.  Bulb  compressed  sidewise,  3  in.  in 
diam.,  the  scales  many,  thick,  2-ranged:  lvs.  2,  suberect, 
Ungulate,  reaching  2  ft.  long  and  8  in.  broad,  narrowed 
to  the  base,  green  and  glabrous,  not  ciliate:   scape  6-10 
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in.  tall,  compressed,  mottled  :  bracts  large  and  thick, 
ascending  and  forming  a  cup,  in  whieli  the  red  fls.  are 
borne:  fls.  1  in.  long,  with  linear  segments  and  a  short 
tube.  S.Africa.  B.M.  1075.  L. B.C.  3:240.  Var.  coarc- 
t^tus,  Baker,  has  smaller  Ivs.  and  shorter  bracts.  B.R. 
3: 181. -Odd  plants. 

tigrlnus,  Jacq.  Lvs.  ciliate  on  the  margins,  1  ft.  or 
less  long,  spotted  on  the  lower  part  of  the  back;  scape 
6  in.,  red-spotted:  umbel  dense,  2  in.  or  less  in  diam.: 
bracts  shorter  than  in  the  last  (not  over  2  in.  long), 
bright  red:  fls.  1  in.  or  less  long,  with  very  short  tube. 
S.  Africa.    B.M.  1705.  L.  H.  B. 

HSIMABIA  (Greek,  referring  to  the  blood-red  under 
surface  of  the  Its.).  OrcliidAceie .  A  genus  of  4  species 
of  terrestrial  orchids,  known  to  the  trade  chiefly  as 
Goodyera.  They  are  really  dwarf  stove  foliage  plants, 
and  are  to  be  cult,  like  Ancectochilus.  In  HsBmaria  the 
lower  lip  is  swelled  above  its  base  into  a  wide  claw  and 
is  provided  with  a  jiouch-like  sac  at  base,  and  a  blade  of 
2  divergent  lobes;  in  Goodyera  the  blade  of  the  lip  is 
small  and  not  clawed  Both  genera  belong  to  a  large 
group  in  which  the  lip  either  has  no  spur  or  sac,  or  if 
the  latter  is  present,  it  is  included  between  the  sepals; 
while  in  Ancectochilus  the  lip  has  a  prominent  sac  or 
spur  projecting  between  the  lateral  sepals. 

The  leaves  of  M.  discolor  are  green  above  and  red  be- 
low. It  is,  however,  not  nearly  so  brilliant  as  Etvmaria 
Vaivso7iiana,  which  has  the  same  red  color  beneath,  and 
is  beautifully  netted  above  with  red  or  yellow.  In  both 
species  a  dozen  or  more  small  fls.,  chiefly  white,  are 
borne  on  a  densely  hairy  scape,  Alfred  Rehder  writes 
that  these  plants  .seem  much  easier  to  cultivate  than 
Ancectochilus.  He  has  succeeded  in  growing  Ancecto- 
chilus only  under  hand  glasses,  but  has  grown  Hjema- 
ria  without  a  hand  glass  in  large,  shallow  pans,  with 
the  rhizomes  creeping  in  sphagnum. 

A.  JJvs,  not  netted-veined  above. 

discolor,  Lindl.  (Goodiiera  discolor,  Ker. ).   Blade  of 
lvs.  oblong,  3  in.  long.  ^4  in. wide.    China  (Brazil,  accord- 
ing to  Loddiges).     L.B.C.  2:148.    B.M.  205.    B.R.  4:271. 
—John  Saul's  plants  had  white  longitudinal  markings. 
AA.  Zivs.  brilliantly  netted-veined  above. 

Dawsoniina,  (G.  Ddwsonii,  Boxall.  Ancectochilus 
Dawsoiiitoius,  Low).  Blade  of  lvs.  elliptic,  3  in.  long, 
IJiin.  wide.  Burma,  Philippines.  B.  M.  748G  (veins  of 
2  lvs.  blood-red;  of  the  other  almost  wholly  yellow).— 
John  Saul  says  ''golden  purple"  veins. 

H.  Hasselbeing. 

HAIRBELL  or  HAREBELL.  Campamila  rotundi- 
folia. 

HAEEA  (after  Baron  von  Hake,  German  friend  of 
botany).  Protedcete.  A  genus  of  Australian  shrubs, 
slightly  cult,  indoors  abroad  and  outdoors  in  S.  Calif. 
The  genus  is  too  polymorphous  and  unimportant  to  be 
described  at  length  here.  Niuety-flve  species  are  fully 
described  in  English,  with  an  elaborate  key  in  Flora 
Australiensis  5:489  (1870). 

A.   Length  of  lvs.  1-2  inches. 

pugionii6rmis,  Cav.  Height  usually  2-i,  rarely  8  ft. : 
lvs.  all  entire,  terete,  smooth,  rigid,  1-2  in.  long:  fis. 
few,  in  axillary,  sessile  clusters.  L.B.C.  4:353.- 
Franceschi  says  it  is  an  odd  plant,  which  at  a  dis 
tance  looks  like  a  pine  and  has  whitish  fls. 
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an  oblong  raceme  which  is  1-3  in.  long.    G.C.  III.  19:85. 
-Int.  in  1899  by  Mrs.  T.  B.  Shepherd,  who  says  that 
there  are  5  or  more  racemes  in  a  bunch. 
BB.    Nerves  few,  IS. 
C.    Fls.  red,  in  globular  heads. 
laurlna,  E.  Br.    Tall  shrub,  attaining  10  ft.:  lvs.  4-6 
in.  long,  3-  or  5-nerved, 
often    sickle-shaped,    on 
long   petioles  :   fls.    in  a 
globular  head,  1J4-2  in. 
thick,   from    which    the 
numerous    showy    white 
stigmas  project  1  in.  or 
more  in  every  direction. 
Blooms    in   the    Califor- 
nian  winter.    B.M.  7127. 
G.C.   II.  23:149.-Called 
Sea  Urchin  on  the  Ri- 
viera. 


cc.   Fls.  pink, 


long 


1016.  Halesia  tetraptera  [XVa). 


AA.    Length  of  lvs.  4-8  in. 

B.   Nerves  many, 

multiline&ta,  Meissn.     Tree  or  tall  shrub  :   lvs.  flat, 

6-8  in.  long,  with  many  very  fine  nerves:  fls.  pink,  in 


ulicina,   R.    Br.     Lvs 

usually  linear-lanceolate 
or  linear,  pungent,  4-8 
in.  long,  prominently  1- 
3-nerved  beneath:  peri- 
anth and  pedicels  gla- 
brous :  fr.  rarely  above  }4 
in.  long,  with  a  short, 
straight  beak.  — The  foli- 
age resembles  the  Euro- 
pean furze.  -^   jj, 

HALfiSIA  (Stephen 
Hale,  1077-1761,  author 
of  a  famous  work  on 
"Vegetable  Statics"). 
Syn.,  Mohrodindron. 
Styracdcece.  Silver 
Bell.  Snowdrop  Tree. 
The  common  Snowdrop 
Tree  (L[.  tetraptera)  is  a 
fine,  hardy,  small-sized 
tree,  which  is  covered 
with  a  bewildering, 
cloudy  mass  of  small, 
snowy  white  flowers, 
borne  about  the  middle 
of  May,  before  the  foli- 
age of  the  tree  appears. 
The  genus  has  only  4 
species,  and  is  exclu- 
sively North  American, 
if  we  place  the  Japanese 
H.  hispida  in  the  genus 
Pterostyrax  by  reason  of 
the  subterminal  inflorescence  and  smaller  and  fleshier 
fruit.  Small  trees  and  shrubs,  more  or  less  stellate  pu- 
bescent: lvs.  rather  large,  membranous,  ovate-oblong, 
acuminate,  more  or  less  denticulate,  slender-petioled, 
deciduous,  light  gi'een:  inflorescence  lateral:  fls.  snow- 
white,  bell-shaped,  drooping,  on  slender  pedicels,  in 
fascicles  or  short  racemes  along  the  whole  length 
of  the  branches,  borne  in  the  axils  of  lvs.  of  the 
preceding  year ;  calyx  obconical,  slightly  4-8- 
toothed,  aduate  to  the3— 4-celled  ovary;  corolla  bell- 
shaped,  epigynous,  4-5  cleft  or  parted 
nearly  to  the  base;  stamens  8-16  :  ovary 
2-4-celled,  4  ovules  in  each  cell:  fr.  a 
drupe,  dry,  oblong,  longitudinally  2-4- 
wiuged,  tipped  with  the  style  and  minute 
calyx  teeth. 

"The  common  Snowdrop  Tree,  IT.  tetrap- 
tera, is  found  in  woods  and  along  streams, 
but  thrives  in  almost  any  good  soil. 
Its  habit  is  round-headed,  irregular  and 
somewhat  pendulous,  rather  light  and  twiggy.  It  is 
adapted  to  shrubberies  and  lawns  in  almost  any  position, 
but  prefers  a  somewhat  sheltered  place  and  a  well- 
drained,  rich  soil.  It  is  easily  transplanted.  It  often 
grows  in  bush  form,  but  may  be  grown  as  a  tree  when 
cut  to  one  shoot  and  given  ample  room.     The  flowers 
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are  rather  short-lived,  except  in  var.  Meehaui.  Prop, 
most  commonly  by  layers,  also  by  root-cuttings  in  spring 
and  autumn;  and  by  seeds,  which  should  be  kept  con- 
stantly moist,  as  they  rarely  germinate  until  the  second 
year  if  allowed  to  dry.  H.  (Uptera  is  hardy  as  far  north 
as  Philadelphia,  but  of  doubtful  hardiness  farther  north, 
though  it  may  become  acclimatized.  Thrives  best  in  a 
cool,  deep  loam.  Prop,  by  seeds,  which  should  never  be 
allowed  to  dry,  and  by  grafting  on  H.  tetraptera. 

tetrAptera,  Linn.  Fig.  lOlG.  A  small  tree  or  shrub 
8°-10^,  whose  lis.  resemble  those  of  a  snowdrop.  Lvs. 
ovate  or  ovate-oblong,  finely  serrate,  dark  green  and 
glabrous  above,  pale  green  and  stellate-pubescent  be- 
low, 2—1  in.  long:  fls.  in  lateral  clusters  of  2—1  ;  co- 
rolla 1-lobed,  1  in.  long:  ovary  4-celled:  drupe  ellip- 
soidal, longitudinally  -i-winged,  l-lj^  in.  long.  Va.  S. 
and  W.  B.M.  910.  Mn.  5,  p.  194.  S.S.  6:257.  Gng. 
2:217.  A. G.  14:211;  18:438.  M.D.G.  1899:352-3.  Var. 
Me^hani,  Sargent  (fl'.J/i'^mn^Hort.).  Fig.  1017.  Habit 
wholly  unlike  that  of  the  type,  round,  bushy  and  more 
upright,  from  a  distance  looking  like  an  apple  tree,  12 
ft.  high.  Has  thicker,  rugose,  dark  green  lvs.,  on  young 
plants  glandular  serrate,  and  smaller,  more  numerous 
fls  with  short  calyx-tubes  and  cup-shaped  corollas,  with- 
out the  narrow  base.  Seems  barren,  but  is  not  a  hy- 
brid.   Growth  smaller.     G.P.  5:535.     Gng.  2:247. 

diptera,  Ellis.  A  small  tree  or  shrub  from  the  South 
not  easily  distinguished  from  If.  teiraptera.  The  lvs. 
are  larger,  ovate,  green  on  both  sides,  coarsely  serrate 
and  downy:  fls.  white,  on  long  pedicels,  in  racemes  of 
2-4,  more  showy  than  those  of  H.  tetmptera  ;  petals  4, 
nearly  distinct,  1  in.  long  :  ovary  3-celled  :  drupe  with 
2  large  opposite  wings  and  2  obsolete.  Early  June. 
S.S.  0:2^9.  — Plant  not  so  large  as  of  H.  fetraptera  : 
lvs.  larger  and  fls.  more  showy. 

H.  coryiribhsa,  Nich.=PterostyTax  corymbos.i.— ff,  hUpidn, 
Mast.=Pterostyrax  hispida.— TT.  parviflora,  ilichx.  Much  like 
H.  tetraptera,  but  shrubby,  with  smaller  fls.  and  2-winged  fr. 
Ga.  and  Fla.  ^.  Phelps  Wtman. 

HALIMODfiNDRON  (Greek,  salt  tree  ;  referring  to 
the  maritime  habit  of  the  plant).  Leguminbsce .  A 
genus  whose  sole  representative  is  a  hardy  deciduous 
shrub  4-10  ft.  high,  growing  in  the  dry,  barren  salt- 
fields  of  Siberia.  It  is  characterized  by  the  small,  equally 
pinnate  lvs.  ending  in  sharp,  stinging  spines,  and  com- 
posed of  1-2  pairs  of  clean  Ifts.,  and  by  the  rather  large 
rose-purplish  fls.,  in  2-3-fld.  lateral  fascicles  from  the 
old  nodes  at  the  base  of  the  summer  shoots,  appearing 
from  May-July.  The  branches  are  whitish  and  prickly, 
with  small  petiolar  spines.  In  cultivation  the  shnilj 
is  very  hardy,  enduring  both  drought  and  cold,  and, 
while  it  thrives  in  sandy  soils,  it  succeeds,  also,  in 
saline  or  alkaline.  The  rosy  fls.  and  the  airiness  of 
the  fine  lvs.  make  it  very  ornamental.  It  is  propagated 
by  seeds,  layers  and  cuttings,  or  may  be  grafted  upon 
the  common  Laburnum,  upon  Caragana  arbfrescens, 
or  Cohitea  arborescens. 

arg:6nteum,  Fisch.  Salt  Tree.  Lvs  compound;  Ifts. 
spatulate  or  long-oval,  mucronate,  blue-green,  more  or 
less  pubescent:  Hs.  irregular,  papilionaceous;  calyx 
cup-shaped,  with  5  short  teeth;  petals  of  nearly  equal 
length ;  standard  orbicular,  with  the  sides  turned  back- 
ward; keel  obtuse,  straight;  stamens  diadelphous,  un- 
equal: ovary  stipitate,  few-ovuled:  style  filiform:  pod 
inflated,  ovoid,  hard,  depressed  in  the  seed-bearing  por- 
tion, 6-7  in.  long;  seeds  oval,  sub-compressed.  B.M. 1016. 
R.H.  1876:30,  as  S.  speciosum,      j^   Phelps  Wyman. 

HALLftBIA  (Albrecht  von  Haller,  1708-1777.  Swiss 
physii'ian  and  naturalist,  and  professor  at  Gottingeu). 
i)croj>hi(laru}ce(P.  About  6  species  of  shrubs  from 
Africa  and  Madagascar,  one  of  which  is  cult,  indoors 
abroad  and  outdoors  in  S.  Calif.  H.  lilcida,  Linn.,  grows 
4-6  ft.  high,  has  opposite,  ovate,  acuminate,  serrate  lvs., 
and  axillary  clusters  of  about  6  reddish,  tubular  fls.,  each 
about  1  in-  long.  The  fls.  are  bulged  on  one  side,  with  2 
short  teeth  in  one  lip  and  3  in  the  other,  and  sometimes 
yellowish  at  the  base.  Stamens  4,  didynamous,  exserted. 
B.M.  1744.  — Sometimes  called  African  Honeysuckle. 

HALOPHtTUM.     See  ffoplophytum. 


HAMAMELia 

HAMAMfiLIS  (Greek,  hama,  together,  and  melon, 
apple  or  fruit:  fruits  and  flowers  at  the  same  time). 
HamamelidAce<v.  Witch  Hazel.  Hardy  ornamental 
shrubs  or  small  trees,  with  deciduous,  alternate,  short- 
petioled  lvs.,  yellow  fls.  in  axillary  clusters,  appearing 
late  in  fall  or  early  in  spring,  and  with  capsular  fruits. 
Valuable  on  account  of  their  blooming  at  a  time  when 
hardly  any  other  shrub  outdoors  is  in  flower ;  well 
adapted  for  shrubberies  ;  of  compact,  bushy  habit  and 
with  handsome  foliage,  turning  bright  yellow,  orange  or 
purple  in  fall.  It  thrives  best  in  somewhat  moist,  peaty 
and  sandy  soil.  The  Japanese  species  likes  a  more 
sunny  position  than  the  American,  and  is  less  moisture- 
loving.  Prop,  by  seeds,  which  do  not  germinate  until 
the  second  year,  or  by  layers ;  rarer  kinds  also  by  graft- 
ing on  seedlings  of  ff.  Virqininna  in  spring  in  the 
greenhouse.  Three  closely  allied  species  in  eastern  N. 
Amer..  China  and  Jap.  Lvs.  stipulate,  crenate-den- 
tate:  fls.  in  short-peduncled.  nodding,  axillary,  few-fid. 


1018.   Witch  Hazel.  Hamamclis  Virsiniana. 
Showing  flowers  and  fruits.    Natural  size. 

clusters,  perfect  ;  calyx  4-parted;  petals  4,  linear, 
crumpled  ;  stamens  4,  very  short  :  fr.  a  dehiscent, 
woody,  2-celled  capsule,  with  2  shining  black  seeds. 
The  seeds  are  shot  out  with  considerable  force.  Occa- 
sionally writers  spell  the  common  name  Wych  Hazel, 
but  there  seems  to  be  little  historical  reason  for  it. 
Witch,  as  used  in  Witch  Hazel  and  Witch  Elm,  is  prob- 
ably allied  to  ireak,  referring  to  a  drooping  or  straggling 
habit. 

Virginiina,  Linn.  Fig.  1018.  Shrub  or  small  tree, 
attaining  25  ft. :  lvs.  oblique  and  cordate  at  the  base, 
obovate,  coarsely  crenate,  pubescent  on  the  veins  be- 
neath, 4-6  in.  long;  petals  bright  yellow,  %-%  in.  long  j 
calyx  dull  brownish  yellow  inside  :  fr.  surrounded  by 
the  calyx  to  one-half.  Sept.,  Oct.  Canada  to  Fla.,  west 
to  Xeh".  and  Tex.  Em.  472.  S.S.  5:198.  B.M.  6684. 
L.B.C.  6:598.    A.G.  11:657  and  17:771. 

Jap6nica,  Sieb.  and  Zucc.  Shrub  or  small  tree,  to  30 
ft. :  lvs.  roundish  to  oblong-ovate  or  obovate,  sinuately 
crenate,  prominently  veined  beneath,  glabrous  or  pubes- 
cent, 2-4  in.  long:  petals  Jiin.  long,  yellow;  calyx  lobes 
revolute,  purplish  or  yellow  inside :  fr.  only  at  the  base 
surrounded  by  the  calyx.  Feb. -April.  Japan.  — There 
are  2  varieties.  Var.  arbdrea,  Rehd.  (11.  arbiirea,  Mast.). 
Lvs.  larger,  usually  more  roundish  and  of  firmer  tex- 
ture: petals  golden  yellow;  caljTi  deep  purple  inside: 
of  more  vigorous  growth.     B.M.  6659.     R.H.  1891:472. 
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G.C.  II.  1:187  and  15:205  and  III.  9:247.  G.M.  ,34:94. 
Var.  Zuccarini^na,  Arb.  Kew.  Lvs.  smaller  aud  thinner: 
petals  canary  yellow;  calyx  pale  or  brownish  yellow  in- 
side.   G.F.  4:257.    Gn.  17,  p.  251.        Alfred  Rehder. 

HAUflLIA  (Henry  Louis  Duharael  du  Monceau, 
1700-17S2,  prominent  French  botanical  author).  Eiibii- 
cew.  This  genus  contains  a  tender  shrub  with  large 
clusters  of  scarlet-orange  fls.  much  prized  in  Pla.,  and 
recently  urged  for  northern  conservatories  under  the 
name  of  "Scarlet  Bush."  About  13  species  of  tropical 
and  subtropical  American  shrubs,  glabrous  or  pubes- 
cent: lvs.  opposite  or  in  whorls  of  3— t,  petioled,  ovate- 
oblong,  acute  at  both  ends:  fls.  in  terminal,  2-3-forking 
cymes,  yellow,  reddish  or  scarlet,  with  pedicels  short 
or  none;  corolla  tubular  or  almost  bell-shaped,  about 
5-ribbed  ;  limb  with  5  short  lobes  ;  stamens  5  :  ovary 
5-celled:  berries  small,  ovoid,  5-lobed,  many-seeded. 
Hoftmania  is  distinguished  by  its  2-;)-celled  berry. 

Hamelia  patens,  a  native  of  the  West  Indies  and  S. 
Florida,  along  the  coast,  a  beautiful  and  almost  unknown 
plant,  should  become  a  favorite  in  greenhouse  culture. 
The  lvs.  have  a  purplish  hue  at  some  seasons  of  the 
year,  and  the  fls.  are  of  a  bright  orange-red  color.  In 
Florida  it  must  surely  become  a  favorite  for  open-air 
planting,  as  it  is  there  rarely  kille<l  down  by  frost,  and 
when  it  is  it  sprouts  up  readily  from  the  root,  and  blooms 
the  following  summer.  It  is  in  bloom  for  many  months, 
and  without  doubt  could  be  forced  at  any  season. 
With  age  it  becomes  a  woody  shrub,  5-12  ft.  in  height. 
The  fls.  are  succeeded  by  handsome  black  berries, 
which  are  retained  a  long  while. 

A.    Fls.  scarlet-orange  :  berries  ovoid,  black. 
patens,  Jacq.    Lvs.  typically  in  3's,  rarely  2-5,  more 
or  less  villous-pubescent:  cymes  2-3-forked,   disposed 
in  a  pedunculate,  terminal  umbel.    B.M.  2533. 

AA.   Fls.  orange-yellow :   berries  globular,  purple. 

sphaBTOC^rpa,  Ruiz  &  Pav.  Lvs.  in  3's,  oblong,  hirsute 
on  both  sides  :  cymes  disposed  in  terminal  ])aTiicIes  : 
corolla  tubular,  distinctly  5-cornered:  berries  hispid. 
Woods  of  Peru.  e.  N.  Reasoner  and  W.  M. 

HAPLOPAPPUS   is  Aplopappzis. 

HAPLOPHtLLUM.    See  Biifa. 

HARBINGER  OF  SPRING.    Erigenia  bulbosa. 

HARDENBfiRGIA  (after  Frauziska,  Countess  of  Har- 
denberg,  sister  of  Baron  Huegel,  a  well  known  traveler.) 
LeguDiindsie.  Three  Australian  twining  herbs  or  sub- 
shrubs,  with  long  racemes  of  small  fls.,  ranging  from 
white  through  pink  and  rosy  purple  to  violet-blue,  often 
with  1  or  2  green  or  yellowish  spots  on  the  standard. 
The  genus  is  told  from  Keunedyaby  the  different  habit, 
smaller,  more  numerous,  differently  colored  fls.,  short 
calyx  teeth  and  by  the  keel,  which  in  the  2  species  de- 
scribed below  is  nauch  shorter  than  the  wings.  Both  are 
cult,  abroad  under  glass  by  those  who  are  skilled  in 
managing  Australian  woody  plants.  The  species  flrst 
mentioned  is  cult,  outdoors  in  Calif. ;  the  second  was 
once  offered  by  John  Saul,  of  Washington,  D.  C.  These 
plants  can  be  trained  into  bush  form.  Monograph  in 
Flora  Australiensis  2:246  (1864). 

A.  Leaflets  solitary;  pods  flat,  with  dry  pulp  inside. 
monophjlla,  Benth.  Lfts.  usually  2-3,  or  even  4  in. 
long,  obtuse,  varying  from  broadly  cordate-ovate  to  nar- 
rowly lanceolate:  fls.  less  than  14  in.  long,  in  2's  or 
rarely  3's,  as  many  as  35  in  a  raceme,  and  the  upper  ra- 
cemes often  forming  a  terminal  panicle:  pod  flat,  with 
dry,  pithy  pulp  inside.  B.  2:84.  B.M.  263,  2169.  L.B.C. 
8:758  and  20:1940.  B.R.  11:944  and  16:13.36.  R.H.  1896, 
p.  431.  R.B.  22:169.— Hasmany  synonyms.  The  fls.  range 
from  white  through  rose  and  purplish  to  pure  violet, 
but  are  never  distinctly  blue.    Var.  £ilba  is  cult. 

AA.  Leaflets  S  or  5 :  pod  turgid,  without  pith  or  pulp. 
Comptoni&na,  Benth.  Lfts.  3  or  5,  and  in  the  latter 
case  the  side  ones  in  2  opposite  pairs,  which  are  not  dis- 
tant as  in  other  5-leafleted  members  of  the  tribe:  fls.  in 
pairs  or  clusters  of  3-4  along  the  racemes.    B.R.  4:298, 


22:1862  and  26:60.  R.H.  1882,  p.  344.  J. H.  III.  30:361.- 
The  fls.  are  said  to  have  the  same  size,  color  and  struc- 
ture as  in  H.  monophylla,  but  in  cultivation  the  blue  or 
violet-blue  form  has  probably  been  most  popular.  Var. 
tllba  is  cult. 

H.  retiisa,  Benth.,  is  an  anomalous  species  not  cult. 
All  other  names  in  this  genus  are  synonyms  of  the  2 
species  described  above.  ^,  ]\i^ 

HARDBACK.    Spircea  tomeniosa. 

HARD  HEADS.    Centaurea  nigra. 

HARDY  PLANTS.  The  word  "hardy"  covers  many 
distinct  ideas.  It  is  used  to  distinguish  plants  that  can 
be  cultivated  outdoors  the  year  round  from  plants  that 
must  be  grown  under  glass  part  or  all  of  the  year.  For 
example,  in  this  Cyclopedia  plants  are  spoken  of  as 
hardy  as  far  north  as  Washington,  D.  C,  New  York, 
Boston  or  Montreal,  meaning  that  the  plants  are  not 
killed  by  the  winters  at  these  places.  In  its  widest 
sense,  "hardy  "indicates  resistance  to  all  kinds  of  un- 
favorable conditions.  Thus,  while  all  the  common  ge- 
raniums are  tender  plants,  one  variety  may  be  hardier 
than  another  because  it  withstands  intense  heat  and 
drought  and  general  neglect.  In  general,  however,  the 
unqualified  word  "hardy"  indicates  that  the  plant  is 
able  to  withstand  the  winter  of  the  given  place.  See 
the  articles  Border  and  Landscape  Gardening.  Smaller 
divisions  of  the  subject  of  Hardy  Plants  are  discussed 
under  Alpine  Gardens  (including  Rock  Gardens)  and 
Aquatics  (including  Bog  Plants). 

HAREBELL.     Campanula  rotundifolia. 

HARICOT  (French  name  for  Pliaseohis  vulgaris). 
Same  as  Kidney  Bean  of  the  English.  It  is  the  common 
garden  bean  of  America,  as  distinguished  from  the 
Windsor  or  Broad  bean,  the  Lima  bean,  etc.    See  Bean. 

HARlNA.     See  Tr,illlchia. 

HARLEQUIN  FLOWERS.     .s>((i«j-is. 

HARPALIUM.     All  referred  to  Helianthus. 

HARRIS,  JOSEPH  (Fig.  1019),  agricultural   author, 

was  born  June  29,  1828,  in  the  village  of  Shawbury, 
England,  and  died  at  his  home  at  Jloreton  Farm,  near 
Rochester,  N.  Y,,  Nov.  18,  1892.  His  father  and  fore- 
fathers for  several  generations  were  farmers;  it  is. 
therefore,  but  natural  that  he  should  have  inherited  a 
keen  interest  in  every- 
thing  pertaining  to 
rural  life.  From  early 
youth  be  showed  a  re- 
markable foudness  for 
investigation  and  ex- 
perimentation, in  the 
pursuit  of  which  he 
found  gratification  by 
his  study  of  agricul- 
tural chemistry  with 
Messrs.  Lawes  &  Gil- 
bert, on  their  famous 
experiment  farms  at 
Rothamsted.  It  was 
during  this  period  that 
he  laid  the  foundation 
of  his  futtire  useful- 
ness in  the  cause  of 
rational  and  scientific 
agriculture  and  horti- 
culture. In  the  year 
1849  he  came  to  Amer- 
ica, and  soon  become 
one  of  the  foremost  and  most  reliable  writers  for  the 
rural  press.  His  "Walks  and  Talks  on  the  Farm," 
which  appeared  in  the  "Genesee  Farmer"  in  1864-65, 
attracted  general  attention,  and  in  1866,  when  the 
"Genesee  Farmer"  was  purchased  by  the  "American 
Agriculturist,"  Jlr.  Harris  joined  the  editorial  staff  of 
this  paper  and  continued  his  "Walks  and  Talks"  in  each 
number  up  to  1876.   After  an  intermission  of  eight  years. 
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he  resumed  them  again  until  the  increasing  demands  of 
his  seed  business  upon  his  time  prevented  him  from 
continuing  them.  In  all  there  were  171  chapters.  It  is 
to  be  regrel  ted  that  these  "Walks  and  Talks  "have  never 
been  published  in  book  form,  as  they  constitute  a  deci- 
dedly unique  feature  in  ouragriculturalliterature.  These 
articles  were  written  in  the  form  of  conversations  with 
the  "Deacon,  "who  was  his  neighbor  and  one  of  the  oldest 
farmers  in  the  town,  and  not,  as  has  often  been  sup- 
posed, a  fictitious  character.  They  are  narratives  of 
actual  experiences  on  the  farm,  and  talks  about  things 
that  occupied  his  thought  for  the  time,  and  have,  there- 
fore, an  intensely  practical  character  throughout.  He 
lets  the  Deacon  state  that  farming  is  a  poor  business, 
and  then  patiently  talks  him  out  of  it,  and  convinces  him 
that  the  only  farming  that  pays  is  "high  farming,"  mak- 
ing a  garden  of  the  entire  farm.  He  cherished  the  idea 
that  the  intelligent  farmer  must  put  his  questions  to 
the  soil  and  not  to  his  neighbor,  and  then  have  the 
patience  to  wait  and  read  the  answers  when  they  come. 
He  had  an  abiding  belief  in  manures  and  clean  land, 
and  in  all  his  writings  he  earnestly  endeavored  to  im- 
press upon  his  readers  that  the  real  source  of  fertility 
must  be  looked  for  in  the  stores  of  plant-food  lying 
dormant  in  the  soil,  and  that  tillage,  underdraiuing  and 
thorough  cultivation  are  the  means  by  which  we  develop 
and  render  this  plant-food  available,  and  that  the  real 
basis  of  success  is  faith  accompanied  by  good  works. 
His  books,  "Harris  on  the  Pig,"  "Talks  on  Manures," 
and  "The  Use  of  Nitrate  of  Soda"  are  all  of  the  same 
practical  stamp.  His  last  book,  "Gardening  for  Young 
and  Old."  as  its  title  indicates,  is  intended  as  a  guide 
for  the  boy  and  his  grandfather  at  the  same  time,  but 
with  the  mental  reservation  that  it  should  be  principally 
for  the  young  folks.  Mr.  Harris  realized  the  need  of 
more  gardening  and  better  gardeners,  and  had  strong 
faith  in  the  promising  future  of  seed-growing  in  this 
country.  In  the  development  of  these  industries  he  saw 
bright  opportunities  for  the  boys,  because  they  were 
young  and  could  afford  to  wait,  and  especially  because 
they  would  be  more  liable  to  adopt  new  processes.  In  this 
work  he  makes  a  strong  plea  for  a  more  general  cultiva- 
tion of  flowers,  losing  no  opportunity  to  convince  the 
reader  that  the  beauty  of  flowers  elevates  the  tastes,  and 
their  cultivation  gives  health  and  pleasure.  These  and 
similar  sentiments  pervade  all  his  writings,  and  may 
well  serve  as  a  keynote  to  his  life's  aim.  Whatever 
work  he  undertook  he  did  with  a  full  heart  and  convinc- 
ing earnestness.  His  writings  and  teachings  have  left 
an  indelible  impress  upon  legions  of  cultivators  of  the 
soil,  because  he  was  sound  in  principle  and  honest  in  his 
convictions.  In  summing  up  his  life-work,  it  is  safe  to 
assert  that  no  one  has  done  more  in  this  country  to 
dignify  rational  and  profitable  agriculture  and  horti- 
culture than  Joseph  Harris.  p_  ]y[    Hexamer. 

HAHTWfiGIA  (Theodor  Hartweg  collected  in  Mexico 
for  the  Horticultural  Society  of  London,  and  found  these 
plants  near  Vera  Cruz).  Orchidilceie.  A  genus  of  2 
species  of  tender  epiphytic  orchids  from  tropical  Amer- 
ica, growing  about  a  foot  high  and  bearing  purple  fls. 
The  genus  has  the  habit  of  Epidendrum,  section  Am- 
phiglottis,  but  differs  in  having  the  labellum  saccate  at 
the  base,  in  which  respect  the  genus  approaches  Po- 
nera  ;  however,  Ponera  has  a  very  different  habit.  IF. 
purpurea  was  once  advertised  by  .John  Saul.  Rest  them 
in  a  coolhouse  Oct.  to  Mar.  Growing  temperature 
should  be  65-90°. 

purpiirea,  Lind.  Lvs.  solitary,  leathery,  ovate-lanceo- 
late, equally  terete  with  the  stem,  many  times  shorter 
than  the  thread-like  peduncle:  fls.  small,  purple;  sepals 
acute,  a  little  larger  than  the  petals;  limb  of  the  lip 
white  at  the  base,  callous.    Mex. 

H.  gemma,  Reichh.  f,  "This  is  a  most  lovely  gera,"  wrote 
Reichenb.ach,  and  "  much  better  th.in  its  predecessor."  Gemma, 
therefore,  does  not  mean  "twin,"  as  sometimes  stated.  Lvs. 
solitary,  semi-terete,  thick,  acute,  channelled,  blotched  with 
blackish  violet ;  fls.  amethyst-purple,  in  a  small,  1-branched 
p.iniele;  odd  sepal  acute,  obtusely  strap-shaped  ;  equal  sepals 
oblong-acute.  Cent.  Amer. 

HARVEST  BELLS.    Genuana  Pneumonnnthe. 


HASSOCK  GRASS.    Consult  Descliampsia. 

HASTtNGSIA  (S.  Clinton  Hastings,  promoter  of  Cali- 
fornian  botany).  LilUtcete.  Two  bulbous  plants  of  the 
Pacific  slope,  with  white  or  greenish  fls.  in  many-fid. 
panicles  or  racemes  :  perianth  segments  distinct,  each 
obscurely  3-nerved;  stamens  G;  style  short.  Hastingsias 
have  strong,  nearly  naked  stems,  arising  from  a  scaly 
bulb:  lvs.  thick.  The  two  species  are  offered  by  collec- 
tors, but  they  are  little  known  in  cult.  Treatment  as 
forCamassia.  H.  41ba,  Wats.,  is  2-3  ft.  high  :  lvs.  J^in. 
or  less  wide  :  raceme  simple  or  nearly  so,  1  ft.  long, 
densely  fl<l.,  the  lis.  ^4in.  or  less  long,  white  or  greenish 
white;  stamens  equaling  the  segments.  N.  Calif,  north- 
ward. H.  bracteosa,  Wats.  Bracts  narrow  and  nearly 
equaling  the  fls.,  which  are  larger  than  in  the  other,  and 
white;  stamens  half  as  long  as  segments:  lvs.  longer. 
Oregon.  L    H.  B. 

HAW,  or  HAWTHORN.    Consult  Crataijus. 


HAW,  BLACK.      Vibiir 


Ifoliur, 


HAWAIIAN  ISLANDS,  HORTICULTURE  IN.  Fig. 
1020.  The  grouj.  known  as  the  Hawaiian  or  Sandwich 
Islands  is  located  about  2,100  miles  from  San  Francisco, 
in  a  southwesterly  direction.  It  lies  between  the  paral- 
lels 18"  50'  and  23°  5'  north  latitude  and  between  the 
meridians  150°  40'  and  100°  50'  west  longitude. 

Aeea.  —  The  five  most  important  islands  have  an  area 
of  about  6,200  square  miles,  or  rather  less  than  that  of 
Massachusetts,  and  extend  about  380  miles  from  north- 
west to  southeast. 

Climates.  — It  is  hardly  possible  to  speak  of  the  cli- 
mate of  Hawaii  ( as  the  whole  group  is  sometimes  called) , 
for  there  are  so  many  different  climates  in  this  small 
area.  The  extent  of  the  rainfall,  for  example,  which 
forms  so  important  a  factor  in  the  horticultural  condi- 
tions of  a  country,  is  decidedly  different  in  different  re- 
gions and  even  in  localities  within  a  few  miles  of  each 
other.  To  understand  the  climatic  conditions,  it  is  nec- 
essary to  recall  that  these  islands  are  of  volcanic  for- 
mation, their  central  parts  and  the  larger  part  of  their 
area  being  occupied  by  rugged  and  high  mountains, 
with  valleys  lying  between  the  ranges  and  narrow 
plains  near  the  coast.  Being  in  the  path  of  the  north- 
east trade  winds,  the  windward  side  of  the  islands  re- 
ceives an  abundant  rainfall  throughout  the  year,  while 
the  southwest  shores  are  comparatively  dry.  Thus,  at 
Honolulu,  on  the  southwest  shore  of  Oahu,  the  annual 
rainfall  averages  about  38  inches,  while  that  of  the  city 
of  Hilo,  on  the  windward  side  of  the  island  of  Hawaii, 
measures  12  feet.  Kven  within  a  very  narrow  range,  as, 
for  example,  the  limits  of  the  city  of  Honolulu,  there  is 
great  variety  of  rainfall,  certain  localities  receiving  fre- 
quent rains  throughout  the  year,  while  others  only  two 
or  three  miles  distant  practice  irrigation  constantly. 
Some  of  the  great  sugar-cane  plantations  depend  wholly 
upon  the  natural  supply  of  water,  while  others  could 
not  grow  cane  at  all  without  their  expensive  systems  of 
artesian  wells  and  irrigation. 

Similarly  there  is  a  great  variation  in  the  temperature 
in  different  parts  of  this  small  but  important  country, 
but  exceedingly  slight  variations  with  the  changing  sea- 
sons. The  windward  side  is  cooler  than  that  which  is 
sheltered  by  the  mountains,  but  in  no  part  of  the  islands 
is  the  heat  so  intense  as  would  be  expected  from  their 
location  within  the  tropics.  Only  rarely,  in  the  hottest 
localities,  does  the  mercury  rise  to  90°  F.  Again,  the 
variation  in  elevation  from  sea  level  to  many  thousand 
feet  gives  a  like  variation  in  temperature,  so  that  some 
of  the  mountains  of  the  largest  island  are  covered  with 
snow  during  a  part  of  the  year.  In  short,  so  far  as  cli- 
mate is  concerned,  the  Hawaiian  Islands  offer  all  that 
could  be  asked  for  great  and  diversified  horticultural 
industries. 

Horticultural  Districts. —  Only  a  small  percentage 
of  the  total  area  of  the  country  is  suitable  for  cultiva- 
tion. The  tillable  portions  are,  in  general,  the  plains 
along  the  coast  and  the  valleys  among  the  mountains. 
By  far  the  larger  part  of  such  lands  is  now  occu- 
pied by  sugar-cane  plantations,  which  are  to  be 
found  on  every  important  island  of  the  group.    There 
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Islands.    The  chief  horticultural  regions  are  at  A,  B,  D,  E. 


are  some  extensive  coffee  sections  on  the  island  of 
Hawaii,  particularly  the  district  of  Kona,  whose  coffee 
has  established  a  reputation  for  peculiar  excellence  of 
flavor.  There  are  no  large  areas  devoted  to  horticulture, 
but  perhaps  the  most  important  horticultural  regions, 
at  the  present  time,  are  on  the  islands  of  Hawaii  and 
Oahu.  Some  of  the  elevated  lands  of  Maui  help  to  sup- 
ply the  Honolulu  market  with  potatoes.  The  main 
horticultural  areas  are  designated  on  the  map  by  the 
letters  A,  B.  D,  E. 

Present  Status  of  Horticulture. —As  will  be  seen 
from  the  foregoing  statements,  horticulture  is  as  yet 
quite  undeveloped.  Almost  all  the  scientific  effort  and 
investigation  in  agriculture  (using  that  term  in  its 
wider  meaning)  have  been  devoted  to  sugar-cane,  for 
until  recently  the  sugar  planters'  experiment  station 
has  been  the  only  agricultural  institution  in  the  islands. 
There  is,  however,  some  considerable  variety  of  horti- 
cultural products,  and  the  cultivation  of  some  of  these 
has  assumed  commercial  proportions.  Among  the  latter 
in  the  field  of  pomology  is  the  banana,  of  which  there 
are  many  different  varieties  in  the  country.  Some  of 
these  grow  wild  in  the  woods,  as  do  also  oranges  and 
limes.  Bananas  and  a  few  pineapples  are  the  only 
fruits  grown  to  any  extent  for  export,  though  the  peo- 
ple are  awakening  to  the  horticultural  possibilities,  and 
some  are  planting  other  fruits.  The  export  of  bananas 
for  the  year  1808  amounted  to  76,000  bunches,  and  the 
home  consumption,  though  no  record  is  taken  of  it, 
would  doubtless  be  found  considerably  greater.  These 
are  raised  chiefly  by  the  Chinese,  but  there  are  also 
white  men  in  the  business  who,  by  their  superior  skill, 
produce  a  finer  fruit. 

The  oranges  are  seed gs  almost  without  exception, 

but  some  of  these  are,  in  the  writer's  opinion,  well 
worthy  of  propagation,  having  a  flavor  which  many  pre- 
fer to  that  of  the  fruit  imported  from  California.  The 
island  of  Hawaii  produces  most  of  the  home-grown 
oranges  in  the  market,  but  the  gardens  of  all  the  islands 
have  their  orange  trees. 

Grapes  for  the  Honolulu  market  are  grown  for  the 
most  part  by  the  Portuguese  within  the  limits  of  the 
city.  The  Isabella  and  the  Concord  are  the  only  two  va- 
rieties that  have  succeeded  thus  far,  but  there  can  be  no 


doubt  that  this  is  due  merely  to  the  lack  of  scientific 
and  persistent  effort.  Peaches  thus  far  have  failed,  and 
possibly  for  the  same  reason.  They,  however,  do  not 
take  any  decided  season  of  rest.  Grapes  are  pruned 
twice  per  year  frequently  — in  fact  usually— and  are 
made  to  produce  two  crops  per  year.  Among  the  other 
fruits  which  are  much  esteemed  are  the  cocoanut, 
papaya  {Cartca  Papaya),  alligator  pear  {Persea  gra- 
tissima),  mango,  fig,  guava,  lime,  and  other  tropical 
and  subtropical  fruits.  Apples  have  been  grown  on  the 
higher  elevations  of  Hawaii,  but  plums,  pears  and  apri- 
cots have  not  yet  been  made  to  succeed  to  any  extent. 

Vegetable  gardening  is  conducted  chiefly  by  the  Chi- 
nese, who  grow  most  of  the  commoner  and  more  easily 
managed  vegetables.  These  are  marketed  from  house 
to  house  in  baskets,  balanced  on  a  pole  over  the  shoul- 
der. The  taro  (Colocasia),  which  when  manufactured 
into  "poi"  forms  the  chief  food  of  the  natives,  is  also 
now  grown  chiefly  by  the  Chinese. 

In  floriculture,  asters  and  carnations  and  a  few  other 
flowers  are  produced  by  the  Portuguese  and  natives  in 
the  vicinity  of  Honolulu  for  sale  in  the  flower  market, 
which  consists  of  the  open  sidewalk  lined  with  Hawaiian 
men  and  women  sitting  against  the  buildings  sleeping 
or  smoking  or  making  "leis."  These  "leis"  (lays)  are 
solid  wreaths  of  flowers,  which,  according  to  Hawaiian 
custom,  are  thrown  about  the  shoulders  of  friends  de- 
parting on  a  voyage.  This  is  mentioned  here  since 
more  flowers  are  probably  sold  in  this  form  than  in  any 
other  way.  Many  plants,  such  as  carnations,  violets, 
pansies  and  the  like,  when  grown  on  the  lower  lands, 
are  cultivated  in  boxes  raised  some  distance  from  the 
ground,  for  the  ground  temperature  seems  to  be  rather 
too  high  to  produce  the  best  results.  Hawaii  is  not 
quite  so  much  a  "land  of  flowers"  to-day  as  in  years 
gone  by,  for  in  recent  years  a  most  devastating  pest, 
commonly  known  as  the  Japanese  beetle,  has  driven  the 
rose  and  other  plants  almost  completely  out  of  cultiva- 
tion. This,  which  is  the  most  important  insect  enemy 
to  horticulture,  has  been  combated  with  its  natural 
enemies  in  the  way  of  fungi,  and,  though  still  a  serious 
pest,  its  numbers  are  not  so  great  as  formerly. 

Landscape  gardening  may  be  mentioned,  since  it  bears 
so  close  a  relation  to  horticulture.     Much  money  has 
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been  spent  in  the  "improvement"  of  home  grounds,  and 
some  architectural  gardening  is  to  be  found,  but  natu- 
ralistic landscape  gardening  is,  as  yet,  iu  its  infancy  in 
the  islands,  though  nature  furnishes  so  many  excellent 
types. 

Possibilities  of  Horticulture.  — There  can  be  no 
doubt  that  the  climates  and  the  qualities  of  the  soils 
are  such  as  to  give  to  this  country  a  very  brilliant  fu- 
ture in  the  production  of  varied  and  superior  horticul- 
tural products.  The  amount  of  available  land,  however, 
is  limited,  since  the  larger  tillable  tracts  are  already 
used  in  the  production  of  sugar-cane,  and  will  probably 
remain  so  occupied.  Still  there  are  a  good  many  small 
areas  admirably  adapted  to  horticulture. 

Then,  too,  the  matter  of  market  is  one  which  must  be 
considered,  since  for  all  articles  which  cannot  be 
shipped  on  a  six  days'  voyage,  the  cultivator  is  limited 
at  present  to  but  one  city  of  about  30,000  inhabitants 
and  another  good-sized  town.  Again,  the  highly  devel- 
oped horticulture  of  California  lies  between  Hawaii  and 
the  great  American  markets.  These  home  towns,  how- 
ever, are  likely  to  double  and  treble  their  present  popu- 
lation during  the  next  few  years,  and  while  there  are 
to-day  many  tons  of  fruit  and  vegetables  imported  from 
California  on  every  cold-storage  steamer  which  arrives, 
there  does  not  seem  to  be  immediate  cause  for  alarm 
regarding  the  market.  An  outlet  for  fruits  and  vege- 
tables during  the  winter  season  is  hoped  to  be  found  in 
California,  and  a  colony  of  American  settlers  is  now  de- 
veloping this  trade. 

Many  minor  industries  are  being  tried,  such  as  the 
cultivation  of  the  vanilla  bean,  various  fiber  plants,  the 
castor  oil  bean,  and  the  like,  and  doubtless  some  of  these 
will  prove  valuable  additions  to  the  agriculture  of  the 
country.  The  future  of  Hawaiian  horticulture  is  not  an 
easy  subject  upon  which  to  prophesy  at  the  present 
time,  but  one  upon  which  many  greatly  interested  in 
the  country's  welfare  are  now  thinking.  A  government 
experiment  station  is  greatly  needed  to  aid  in  the  solu- 
tion of  some  problems  connected  with  the  subject. 

J.  E.    HiGGlNS. 

HAWKWEED.  Hieracium.  Various  species  of 
Crepis  are  known  as  Hawksbearu. 

HAW6RTHIA  (A.  H.  Haworth,  an  English  botanist 
of  the  beginning  of  the  century,  who  wrote  much  and 
well  on  succulents).  LiUAcece,  tribe  Aloinece.  Acaules- 
cent  or  short-stemmed  succulents:  Ivs.  mostly  rather 
small,  crowded  in  short  or  less  commonly  elongated  ro- 
settes: fJs.  white,  rosy-striped,  with  somewhat  irregrular 
spreading  limb,  the  style  and  stamens  included.  Cape 
region.  Cultivation  and  propagation  as  for  Aloe,  Gas- 
teriaond  Apicra,  to  which  the  genus  is  closely  related. 
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Latest   monograpl 

.   Bilker,  in    Flora 

Capensis, 

1890-7. 

LVDEX. 

albicans,  25. 

hybrida.  13. 

Reinwardtii 

altUiuea.  23. 

la'vipata,  25. 

Eeinwardtii 

arachnoides,  24. 

hcris.  25. 

retiouluta.  2 

aristata,  23. 

litnpida.  23. 

retusa.  19. 

aspenila,  19. 

major.  9. 

rigida,  3. 

attenuata,  7. 

marginata,  25. 

rugosji,  10. 

coarctata.  6. 

Margaritifera,  9. 

scabra,  4. 

concava,  16. 

mirabilis.  17. 

subulata,  11 

cuspidata.  20. 

mucronata,  23. 

tessellata.  1 

cymba-folia.  16. 

pumila,  22. 

tortuosa,  2. 

cymbiformis,  16. 

Radula.  12. 

triangularis 

expansa,  3. 

Raditla  aspenor,  10. 

tiirgida,  21. 

fasciata.  8. 

recurva,  15. 

viseosa,  1. 

herbacea,  22. 
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lOJl.   Hawauan  vegetation.    Showing  the  Royal  Palm  as  it  grows  in  Honolulu. 


A.    Foliage  on  an  elongated  stem^    {Aspect  of  Apicra.) 

B.    irs.  concafe,  nerer  coarsely  whiie-dotted. 

c.   Arrangement  of  Ivs.  S-ranked. 

1.  viscdsa,  Haw.  (4Mf  m'scdso,  Linn.  A.triangiilAris, 
Lam.  Ap)cra  viscdsa,  Willd.).  Lvs.  broad  and  short, 
densely  imbricated,  appressed.  with  spreading  apex, 
minutely  scabrous  or  viscidly  punctate.  B.M.  814.  — In 
the  type  the  leaf  rows  are  vertical,  but  several  marked 
varieties  occur,  in  some  of  which  they  are  prominently 
spirally  twisted. 

2.  tortudsa.  Haw.  {Aide  torfttdsa,  Haw.).  Lvs.  more 
elongate,  less  crowded,  not  spreading  at  apex,  in  strongly 
twisted  rows,  scabrous.  B.M.  \Xi7  (as  Aloe  rigida).— 
Varies  into  several  named  forms. 

cc.  Arrangement  of  lvs.  many-ranked:  stem  shorter. 

3.  rigida,  Haw.  {IT.  expansa.  Haw.  Aide  rigida,  Kei- 
Gawl.  A.  erpdnsa,  lia.w.).  Lvs.  spreading  or  recurved, 
somewhat  atteuxiate,  scabrous  on  the  back.  L.  B.  C. 
15:1430. 

4.  Bcibra,  Haw.  {Aide  scAhra,  Schult.  f.).  Lvs.  sub- 
erect  in  a  shorter  rosette  than  usual,  thick  and  rather 
obtuse,  nearly  plane  above,  both  faces  rugose-sca- 
brous. 

BB.  Lvs.  mostly  biconvex,  white-dotted. 

5.  Eelnwardtii,  Haw.  {Aloe  Reinwardtii,  Salm-Dyck). 
Fig.  1022.  Lvs.  erect,  often  plano-convex,  inflexed  at 
apex,  very  acute,  somewhat  veined  beneath,  the  back  or 
both  faces  with  numerous  elevated  white  tubercles  in 
more  or  less  evident  rows. 

6.  coarctata,  Haw.  {R.  Re'inirardtii  viridis.  Aide 
coarctttta ,  Srlmlt.  f.).  Lvs.  thicker,  clearer  green  and 
more  succulent,  strongly  biconvex,  the  back  with  a  few- 
scattered,  scarcely  elevated  "whitish  dots. 

AA.   Foliage  in  a  compact 

rosette. 

R.  Margin  of  Ivs.  not  horny. 

c.  Shape  lvs.  lanceolate. 
{Aspect  sornewhat  of 
Aloe  hutnilis. } 

D.  Tlie  lvs.  rnarsehi  white- 
t,<  be  re  II  late. 

7.  attenuata,  Haw.  {Aloe 
iittfiniald.  Haw.  Apicra  at- 
lenmita.WiUd.}.  Lvs. thick, 
attenuate,  rigidly  spreading, 
rather  concavo-convex,  sca- 
brous or  often  white-dotted 
above,  the  back  with  the 
white  tubercles  mostly  in 
transverse  rows.  B.M.  1.345 
(as  Aloe  Radula  }. 

8.  fasciata,  Haw.  {Aloe 
fiisciiUa,  Salra-Dyck. 
Ap'icra  fasciAta,  Willd.). 
Lvs.  more  turgid,  suberect, 
merely  acute,  not  scabrous, 
the  large  white  dorsal  tuber- 
cles confluent  in  rather  dis- 
tant transverse  bands. 


HAWORTHIA 

9.  margaritifera,  Haw.  [H.  m<Yiiir.  Duval.  AUe  mar- 
garitifera ,  Burra. ) .  Lvs.  turgid,  spreading,  merely  acute, 
both  faces  witli  scattered  coarse  wliite  tubercles,  which 
often  turn  green  on  the  upper  surface.  P.G.  57.  Varies 
into  several  named  forms. 

DD.   The  h'S.  less  conspicuously  tchite-tuberculate. 

10.  rugdsa,  Bak.(4/6erK3d.v<i,  Salm-Dyck.  IT.  Mddula 
asperior).  Lvs.  long  attenuate,  spreading,  plano-convex, 
both  faces  with  irregularly  placed,  rather  coarse  green- 
ish tubercles. 
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1022.   Haworthia  Reinwardtii. 

11.  subulata,  Bak.  {Aide  subiildta,  Salm-Dyck).  Like 
the  preceding,  but  the  scattered  or  rugosely  confluent 
tubercles  very  small,  whitish. 

12.  B&dvUa,  Haw.  {Aide  Sddula,  Jacq.  Aplcra  Bd- 
rfitto,  Willd. ).  Lvs.  shorter,  the  white  tubercles  finer. 
Cape. 

13.  hjhrida,  Haw.  Lvs.  short,  more  turgid,  the  upper 
face  somewhat  rugose,  the  lower  with  scattered  green 
tubercles.    Cape! 

cc.  Shape  of  lvs.  ovate  to  deltoid,  succulent,  not  tuber- 
culale,  .ipreading,  the  rosette  often  somewhat 
elongated. 

14.  tesaellkta,,'Ha.w.  (Aide  tessellAta,Schn\t. {.).  Lvs. 
acute  or  acuminate,  setosely  denticulate,  scabrous  be- 
neath, the  smooth  upper  surface  with  pale  lines  anas- 
tomosing in  squares. 

15.  recurva,  Haw.  {Aide  t-ecurva.  Haw.  Ap'icra  re- 
ciJrua,Willd.).  Lvs.  entire,  scabrous  beneath,  the  smooth 
upper  surface  longitudinally  pale  striate.    B.M.  1353. 

16.  cymbifbrmis,  Haw.(/r.  coHcfira,  Haw.  Alie  cymbi- 
firniis.  Haw.  A.  cjimbirfdlia ,  Schrad.  Ap'icra  cymba:- 
fblia,  Willd.  I .  Lvs!  entire,  smooth,  rather  obtuse,  longi- 
tudinally striate.    B.M.  802. 

coc.  Shape  of  lvs.  cuneately  prismatic,  pellucid. 

D.    The  lvs.  erect,  obliquely  truncate,  with  deltoid,  pale- 

striate  apex. 

17.  miribilis,  Haw.  {Aloe  minlbilis.  Haw.  Ap)cra 
tnirdbilis,  Willd.).  Lvs.  eiliate-denticulate  on  margin 
and  keel,  sparingly  tuberculate  beneath.     B.M.  135-t. 

18.  asperula,  Haw.  {Aide  asp^rula,  Schu\t.  f.).  Lvs. 
entire,  finely  scabrous. 

19.  retiksa.  Haw.  {Aide  retii.'ia,  Linn.  Ap)cra  retiisa, 
Willd.  Catevdla  retiisa,  Medic).  Lvs.  entij-e,  smooth. 
B.M.  455. 


DD.   The  lvs.  erecto-Sjireading,  pointed,  smooth. 

20.  cuspid&ta.  Haw.  (>1  We  ciispfcMfn,  Schult.  f.).  Lvs. 
stout,  rather  concave,  entire,  nearly  erect,  the  setulose 
apex  obscurely  longitudinally  or  reticulately  striate  and 
sometimes  truncate,  but  very  obliquely  so. 

21.  turgida,  Haw.  {Aide  turgida,  Schult.  f.).  Lvs. 
small,  spreading,  very  turgid,  acute,  entire,  longitudi- 
nally striate. 

22.  reticuia.ta,  Haw. (.4 We reHcxM^a, Haw.  A.piimila, 
Linn.  A.  herb&cea,  DC.  A.  arachnoldes  reticuldta. 
Aplcra  reticuldta,  Willd.).  Lvs.  as  in  the  last,  or 
slightly  ciliate  on  the  angles,  the  striations  anastomo- 
sing.   B.M.  1315.    L.B.C.  14:1354. 

23.  altilinea.  Haw.  {ff.  mucron&ta,  H.  limpida  and 
H.  aristdta.UiWX.  Aide  allilinea,  Schult.  i.).  Lvs.  en- 
tire, aristately  pointed,  longitudinally  striate. 

24.  arachnoldes.  Haw. (JMeai'nc7inolrfe«,  Mill.  Aplcra 
arachnoldes,  Willd.  Oatevdla  arachnoldea,  Medic). 
Lvs.  more  flattened-triquetrous,  aristately  pointed,  the 
angles  ciliate-toothed.    B.M.  756. 

BB.  Margin  and  keel  of  lvs.  horny-bordered. 
25. albicans.  Haw.  {II.  la:vis.  Haw.  Aide  Icevigdta, 
Schult.  A. albicans, Hnv.  A  .  margiuAta,  ham.  Ap'icra 
albicans,  Willrt.).  Lvs.  broad,  3-sided,  acute,  entire, 
smooth  or  with  a  few  dorsal  tubercles,  white-bordered. 
B.M.  1452.  William  Trelease. 

HAWTHOEN.    See  Cratiegus. 

HAWTHORN,  EAST  INDIAN.    Baphiolepis  ovata. 

HAZARDIA  (Barclay  Hazard.  Californian  botanist). 
Cum  II ''is  1 1  If.  This  includes  a  small  Californian  subshrub, 
with  silvery  leaves  and  peculiar,  not  pretty,  heads  of  fls., 
borne  in  August.  It  is  suitable  for  rockeries  and  bed- 
ding out,  but  there  are  better  woolly-leaved  plants  in 
cult.  The  genus  has  about  4  species  of  stout,  tomentose, 
ileciduous  shrubs  of  the  islands  off  the  coast  of  Calif.: 
heads  white-tomentose,  numerous,  in  large  cymose  pani- 
cles, which  terminate  the  branches;  rays  5-8,  neutral, 
very  short,  ligulate  or  irregularly  5-toothed  or  lobed. 
pale  yellow  changing  to  brownish  purple.  In  1887  E.  L. 
Greene  made  this  new  genus,  remarking  that  it  differs 
from  Diplostepbium  mainly  in  habit,  the  paucity,  re- 
duced size,  and  different  color  of  its  rays.  It  also  lacks 
the  tuft  of  hairs  characteristic  of  the  style-tips  of  Co- 
rethrogyne. 

detfinsa, E.  L.  (iveene.(Corethr6gyne  rteMnsn.  Greene). 
Lvs.  of  firm  texture,  3-5  in.  long,  oliovate-oblong, 
coarsely  serrate:  upper  .surface  of  older  lvs.  partly  di- 
vested of  the  white  tomentjiim  which  covers  all  other 
parts  of  the  plant.  p.  Prancesohi  and  W.  M. 

HAZEL.  See  Corylus.  Chilean  Hazel  is  Gevuina 
Ave  liana. 

HEAL-ALL.   Brunella. 

HEART'S  EASE.  Old  English  name  for  Pansy,  Viola 
tricolor. 

HEAETSEED  or  BALLOON  VINE.    Cardiospermxcm. 

HEATH,  HEATHER.  The  common  Heather  of  Old 
World  literature  is  a  hardy  plant,  Callnna  vulgaris. 
The  greenhouse  Heaths  are  from  the  Cape  of  Good 
Hope  and  Europe,  and  belong  to  the  genus  Erica.  For 
St.  Dabeoc's  Heath,  see  Daba'cia. 

HEATING  is  discussed  under  Greenhouse  Heating, 
Construclion  and  Managenievt. 

HEBECLlNIUM.   All  referred  to  £upalorium. 

HfiCHTIA  (J.  G.  H.  Hecht,  who  died  in  1837).  £ro- 
melidceic.  A  genus  of  15  species  of  Mexican  succulent 
plants,  one  of  which  is  perhaps  cult,  in  a  very  few  fan- 
ciers' collections  of  tender  plants  for  its  dense  rosettes 
of  recurved  spiny  lvs.,  which  are  purple  above  from  the 
middle  to  the  tip  and  silvery  beneath.  The  genus  is  distin- 
guished by  having  dioecious  fls.  The  fls.  have  no  decora- 
tive value,  being  one-third  of  an  inch  across,  white,  in 
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small  sessile,  axillary,  yellow-bracted  heads,  borne  at  in- 
tervals of  an  inch  or  so  on  a  very  slender  scape  2  ft. 
lon^.  Give  perforated  pots  and  hiffh  temperature.  Mon. 
by  C.  Mez  in  DC.  Mon.  Phau.  9:543-551  (1896). 

glomerita,  ZuccCif.  Ghiesbrechtii,  Lem.).  Lvs.  10-lS 
in.  long,  ri^id,  leathery,  9-12  lines  wide  at  base,  nar- 
rowed gradually  to  the  sharp-pointed  apex  :  bracts 
sheathing,  acuminate  :  corolla  3-lobed  nearly  to  the 
base  ;  stamens  6  :  ovary  3-celled.  B.M.  5842.  I.H. 
10:378.  — Soil  of  chopped  moss,  old  manure  and  charcoal. 

HEDEOMA  (Greek,  SM'ff^  smeii).  Labidtw.  Ameri- 
can Pennyroyal.  This  is  a  plant  of  no  ornamental 
value,  but  the  seeds  are  offered  by  our  nurserymen  to 
those  who  cultivate  the  plant  for  its  medicinal  oil,  which 
is  commonly  sold  in  drug  stores.  It  is  claimed  to  be  offen- 
sive to  mosquitoes,  and  the  plant  can  be  easily  natu- 
ralized in  dry,  sandy  spots.  It  is  common  in  woods  and 
along  roads.  The  genus  has  about  16  species,  all  Amer- 
ican. The  Pennyroyal  of  the  Old  World  is  Mentha  Pa- 
Ufjinmj  sometimes  cult,  for  its  lvs.  and  tops,  which  are 
used  as  culinary  herbs. 

pulegioidea,  Pers.  American  Pennyroyal.  Annual, 
6-18  in.  hish:  stem  very  slender,  much  branched,  pu- 
bescent :  lvs.  opi)osite,  ovate  to  oblong-obovate,  spar- 
ingly serrate  in  the  upper  portion,  mostly  obtuse  at  the 
apex  and  narrowed  at  the  base,  K-U-a  in.  long:  fls.  in 
axillary  clusters ;  corolla  purple,  2-lipped,  the  lower  one 
with  3  large  lobes.    July-Sep.    B.B.  3:106. 

HfiDEBA  (ancient  Latin  name  of  the  Ivy).  Araliii- 
ce(B.  Ivy.  Ornamental  evergreen  climbing  shrubs,  with 
alternate,  entire  or  palmately  3-5-lobed,  loug-petioled 
lvs.,  inconspicuous  greenish  fls.  in  terminal,  peduncled 
umbels,  appearing  in  fall,  and  black,  rarely  yellow,  red 
orwhitish  berries.  Somesmall-lvd.  forms  maj^  be  grown 
North  if  protected  during  the  winter,  but  most  of  the 
larger-lvd.  and  variegated  forms  are  too  tender  north 
of  the  middle  states.  The  Ivy  is  a  very  valuable  plant 
tor  covering  walls,  rocks,  trunks  of  trees  and  trellis- 
work,  and  sometimes  climbs  very  high.  It  may  also  be 
used  for  covering  walls  in  cool  greenhouses,  for  screens 
in  drawing-rooms  and  for  hanging  baskets.  It  is  a  pop- 
ular window-garden  plant,  enduring  many  uncongenial 
conditions  and  thriving  without  bright  sunlight.  In  shady 


1023.   Hedera  HchxCXJj). 
Form  with  white-ribbsd  leaves. 

places  under  trees  it  makes  a  handsome  evergreen  car- 
pet, and  is  also  often  used  for  borders  of  shrubberies  or 
flower  beds.  It  grows  in  almost  any  soil,  but  best  in  a 
somewhat  moist  and  rich  oue,  and  in  shaded  positions. 
The  climbing  or  creeping  branches  do  not  flower;  fls. 
are  produced  on  erect,  bushy  branches,  appearing  on 
old,  high-climbing  plants  only.  Prop,  by  cuttings  of 
half-ripened  wood  at  any  time  of  the  year  in  the  green- 
house or  in  frames,  or,  in  more  temperate  regions,  in 


the  open  ground  in  fall  ;  gentle  bottom  heat  will  hasten 
the  development  of  roots  considerably;  also  increased 
by  layers  and  by  seeds.  The  slow-growing  forms,  espe- 
cially the  shrubby  ones,  are  often  grafted  on  cuttings  of 
strong-growing  varieties.  Two  species  in  Eu.,  N.  Afr. 
and  Asia.  Fls.  perfect ;  calyx  5-toothed  ;  petals  and 
stamens  5:  ovary  5-celled:  f r.  a  3-5-seeded  berry.  Many 
Araiiads  have  been  described  formerly  as  species  of 
Hedera  which  are  now  referred  to  other  genera.  A  good 
popular  monograph  is  Shirley  Hibbei'd's  "The  Ivy:  A 
Monograph,  comprising  the  history,  uses,  characteris- 
tics, and  affinities  of  the  plant,  and  a  descriptive  list  of 
all  the  garden  Ivies  in  cultivation."   London,  1872. 

Helix,  Linn.  Ivy.  English  Ivy.  Fig.  1023.  High 
■climbing  or  creeping:  lvs.  usually  3-5-lobed,  dark  green 
above,  pale  or  yellowish  green  beneath,  — those  of  the 
flowering  branches  entire,  generally  ovate:  calyx  with 
minute  teeth;  calyx,  pedicels  and  tips  of  young  branches 
covered  with  grayish  white  stellate  hairs:  fr.  black, 
sometimes  yellow.  Eu.,  Canaries,  N.  Afr.,  Asia.— A 
very  variable  species,  of  which  more  than  00  varieties 
are  cult,  iu  European  gardens.  Some  of  the  most  re- 
markable are  the  following  :  Var.  Algeri^nsis,  Hort. 
Lvs.  roundish  or  broadly  ovate,  entireor  slightly3-lobed, 
rather  large,  bright  green  ;  a  variegated  form  has  the 
lvs.  edged  yellowish  white.  Var.  arbor6scens,  Loud. 
(U.  arhbrea,  Hort.).  Not  climbing,  forming  an  erect, 
low  shrub:  lvs.  ovate  to  elliptic,  entire.  This  variety  is 
gained  by  using  flowering  branches  for  propagation. 
There  are  also  some  variegated  forms,  as  Silver  Queen, 
with  silvery  variegated  lvs.  Var.  aurantlaca,  Andrd. 
Lvs.  rather  small,  ovate  or  triangular-ovate,  entire  or 
3-lobed,  the  middle  lobe  often  with  few  coarse  teeth, 
greyish  green:  fr.  orange-red.  R.H.  1884:84.  Var. 
Canari6nsiB,  DC.  Lvs.  large,  roundish  ovate,  entire  or 
slightly  3-lobed,  bright  or  yellowish  green,  to  8  in. 
broad,  those  of  flowering  branches  often  broader  than 
long.  Canaries.  Tender.  Var.  Cavendishi,  Hort.  (var. 
maiyinAta  mhwr,  Hort.).  Slow-growing,  with  rather 
small  dull  green  lvs.,  edged  creamy  white,  striped  red 
orpink  in  fall.  Var.  chrysocirpa.  Ten.  {H.chrysocdrpa, 
Walsh.  U.  poeti)rtim,,  Bevtol.).  Lvs.  rather  small,  usu- 
ally 3-lobed,  grayish  green:  fr.  yellow.  Var.  conglom- 
erita,  Hort.  Slow-growing:  lvs.  crowded,  small,  entire 
or  3-lobed,  undulate.  R.H.  1890,  p.  103.  Var.  crenMa, 
Hort.  {U.  vilifvlia  and  H.  diijitUla  ndva,  Hort.).  Simi- 
lar to  var.  digitata,  but  lobes  shorter  and  broader,  cre- 
nate  at  the  margin,  light  green,  Var.  deltoidea,  Hort. 
Lvs.  rather  small,  bluntly  del  told,  almost  entire,  blackish 
green,  changing  to  dull  purplish  bronze  in  fall.  Var, 
digitata.  Loud.  Lvs.  rather  small,  deeply  palmately 
lobed,  with  narrow  lobes  and  prolonged  middle  lobe. 
M.D.G.  1807:229.  S.H.  2:237.  Var.  Donerailgnsia,  Hort. 
Lvs.  small,  usually  3-lobed,  with  rather  short,  spreading 
lateral  lobes:  of  compact  growth.  Var.  gracilis,  Hort. 
Lvs.  rather  small,  with  broad,  short  lobes,  dull  green, 
bronzy  in  fall.  Var.  Hib6mica,  Koehne  (H.  Scdtica, 
Ilort. ).  Lvs.  large,  with  short  and  broad  lobes.  Var. 
lob^ta  m&jor,  Hort.  Similar  to  the  preceding,  but  lvs. 
somewhat  smaller,  more  deeply  lobed  and  lobes  nar- 
rower. Var.  maculata,  Hort.  {H.  latifblia  mneulMa, 
Hort.).  Similar  to  var.  Hibernica  :  lvs.  spotted  and 
striped  yellowish  white.  Var.  Mader^nsis  varieg6.ta, 
Hort.  Similar  to  var.  Canariensis:  lvs.  not  or  slightly 
lobed,  edged  white.  Tender.  G.C.  II.  15:657.  Var. 
margin&.ta,  Hort.  Lvs.  broadly  triangtilar-ovate,  irreg- 
ularly bordered  yellowish  white,  striped  red  or  pink  in 
fall:  of  somewhat  slow  growth.  Var.  marginata riibra, 
Hort.  (vars.  tricolor,  eteijiDitlssima,  Ciillisi,  Hort.). 
L  ke  the  preceding,  but  edges  of  lvs.  becoming  red  in 
fall.  Var.  marmorita,  Hort.  Similar  to  var.  Hibernic:\, 
but  lvs.  irregularly  blotched  yellowish  white.  Var.  pal- 
mata,  Hort.  Similar  to  var.  digitata,  but  lobes  broailer, 
and  middle  lobe  not  much  prolonged.  Var.  rhbrnbea, 
Arb.  Kew.  (//.  rhumbea,  Sieb.  &  Zucc).  Lvs.  rather 
small,  generally  broadly  ovate,  entire  or  slightly  lobed, 
those  of  flowering  branches  elliptic  or  rhombic-ovate, 
narrowed  toward  the  base.  Japan.  Var.  rhbmbea-varie- 
g^ta,  Hort.  (IT.  siibmargindta,  Hibberd.  IT.  Japotiica 
fttrlegAlii,  Hort.  ff.  Jnpinica  arrjMea,  Hort.).  Lvs. 
like  those  of  the  preceding,  but  with  n.arrow  white  mar- 
gins. Var.  sagittif61ia,  Hort.  Lvs.  rather  small,  with 
triangular  middle  lobe  and  short,  blunt  lateral   lobes, 
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dull  dark  green.     Var.  variegita,  Hort.     Lvs.  lighter 
green,  edged  and  blotched  yellowish  white. 

Cdlchica,  C.  Koch  (ff.  ScegiieriAiia.  Hort.  H.  coridcea, 
Hibberdl.  High  climbing,  but  usually  less  high  than 
the  common  Ivy.  Lvs  large,  broadly  ovate,  cordate, 
almost  entire,  rarely  slightly  3-lobed,  bright  green,  of 
firm  texture,  those  of  flowering  branches  generally  ob- 
long-ovate :  calyx  lobes  triangular-ovate,  conspicuous; 
calyx,  pedicels  and  tips  of  young  tiranches  coated  with 
golden  yellow  scales:  fr.  black.  W.  Asia.  Var.  den- 
tita,  Hibberd  (H.  dentiXta,  Hort.).  Lvs.  with  remote 
small  teeth,  of  somewhat  thinnertexture.  G.M.  :iO:  388. 
Var.  purpilrea,  Hibberd.    Lvs.  purplish. 

Alfred  Rehder. 

HEDGES,  Living  green  fences  are  used  for  two  dis- 
tinct purposes  — defense  and  ornament.  Ornamental 
Hedges  may  be  rendered  defensive  by  stretching  tightly 
2  or  3  strands  of  barbed  wire  through  the  center  of  the 
Hedge.  So  far,  no  plant  has  yet  been  tested  that  meets 
all  the  requirements  of  the  farmer  for  a  truly  impass- 
able barrier,  although  the  Osage  orange  (Madura  au- 
ranfiaca)  possesses  more  recommendable  features  than 
any  other  hardy  tree.  This  tree,  however,  is  not  hardy 
in  the  northernmost  states.  Next  to  this,  perhaps,  ranks 
'  the  honey  locust  {Oleilitschia  trincanthos),  with  many 
warm  admirers  and  advocates.  The  hawthorn  of  Europe 
{Cralcegus  Oxiiacantha)  may  not  be  planted  in  this 
country  with  any  chance  of  success,  owing  to  fungous 
enemies,  and  all  of  the  large-sized  thorny  shrubs  fail  in 
important  characters.  A  perfect  thorn  Hedge  requires 
unremitting  care,  and  must  conform  to  an  established 
rule,  the  most  important  being  entire  freedom  from 
weeds  and  a  systematic  pruning.  The  preparation  of 
the  soil  for  a  Hedge  consists  in  thoroughly  plowing  and 
cultivating  an  area  6  feet  wide  and  the  length  the  Hedge 
is  proposed  to  extend.  If  this  space  should  be  fertilized 
and  cropped  the  year  previous  to  planting,  vegetation 
will  be  greatly  accelerated.  The  plants  must  be  short- 
ened, both  top  and  root,  and  set  9  inches  apart  in  a 
single  row.  The  double  row,  as  formerly  advised  by 
some  growers,  is  now  practically  obsolete,  and  justly 
so,  being  diflicult  to  cultivate  and  preserve  free  from 
weeds.  A  trench  or  furrow  is  opened  through  the  center 
of  the  cultivated  strip  of  a  sufficient  depth  to  admit  the 
roots  without  bending  In  setting,  the  soil  must  be 
made  firm  with  the  aid  of  a  rammer,  a  practice  unex- 
celled for  aiding  growth,  and,  indeed,  preserving  plant- 
life  after  removal.  Pruning  is  simply  an  annual  neces- 
sity from  the  first,  excepting  when  the  Hedge  is  in- 
tended to  be  plashed,  and  even  in  such  cases,  after  the 
laying  process,  pruning  must  never  be  omitted  during 
summer.  This  work  is  greatly  accelerated  and  conse- 
quently cheapened  by  shearing  when  the  plants  are 
young  and  tender,  say  during  the  month  of  July.  As  to 
the  best  outline,  a  plain  triangle,  or  wliat  may  be  more 
sightly,  the  curvilinear  or  Gothic  arch,  is  desirable, and 
a  fiat  top  is  to  be  discouraged,  as  a  body  of  snow  lodged 
on  the  latter  invariably  injures  the  symmetry  and  beauty 
of  any  Hedge.  The  ornamental  Hedge  proper  may  be 
either  evergreen  or  deciduous,  and  yet  in  the  so-called 
California  privet  (Lignstrum  onilifoliiiiii }  are  united, 
to  a  certain  extent,  both  conditions.  Taking  into  con- 
sideration its  almost  faultless  character  for  tlie  purpose, 
we  may  assign  it  a  prominent  position  at  the  head  of  the 
list. 

Among  strictly  evergreen  plants,  the  Norway  spruce 
{Picea  excelsa)  succeeds  most  satisfactorily.  For  a  com- 
bination of  cheapness  and  general  utility,  the  American 
arborvitcB  (Thuja  oceidentaVis)  may  be  placed  next, 
although  for  decided  beauty  nothing  can  supplant  the 
common  hemlock  (  Tsnga  Canadensis).  The  numljer  of 
available  deciduous  trees  and  shrubs  suitable  for  Hedg- 
ing is  so  extensive  that  to  specify  even  a  few  is  unnec- 
essary. Flowering  shrubs  may,  however,  claim  prefer- 
ence, and  such  attractive  species  as  Cydonia  Japonica, 
Dentzia  scahra,  some  of  the  spireas,  viburnums,  etc., 
may  be  employed  with  good  effect.  Species  of  Berberis 
are  occasionally  used  with  marked  success,  especially 
the  purple-leaved  variety,  although  rather  formal  in 
character.  The  most  serious  annoyance  to  the  Hedge 
grower  is  the  presence  of  unwelcome  woody  vines,  such 
as  poison  ivy  (Bhns  Toxicodendron),  Japan  evergreen 


honeysuckle  (Lonicera  Japonica) ,  etc.,  and  the  only 
remedy  is  to  persistently  remove  them  by  hand  as  soon 
as  discovered.  The  attacks  of  insects  may  be  treated 
similarly  to  those  which  injure  our  trees  and  shtubs. 
The  charming  little  Berberis  Thunherfji  is  a  model  of 
beauty  and  utility,  owing  to  the  brilliant  autumnal  tints 
of  its  foliage  and  abundant  crops  of  scarlet  fruit.  Other 
good  plants  for  special  uses  are  Russian  mulberry, 
Rhamnus,  and  Ligustrnm  Ibota.  JosiAH  Hoopes. 

HED'tCHIUM  (Greek,  sweet  snow;  tlie  large  white  fls. 
are  sweet  scented).  JSeitamindcece.  Butterfly  Lily. 
GiNOER  Lilt.  Garland  Flower.  Something  like  25 
tropical  Asian  erect,  leafy,  rhizomatous  herbs  allied  to 
canna  and  ginger.  Fls.  in  a  terminal  spike  or  thyrse; 
stamen  1,  with  a  2-loculed  anther  surrounding  the  style; 
staminodia  sometimes  present ;  flower-tube  slender,  with 
six  divisions,  one  of  which  is  enlarged  and  lip-like. 
Hedychiums  are  strong-growing  plants,  very  orna- 
mental, both  in  foliage  and  in  flower.  They  are  essen- 
tially fall  bloomers,  although  they  may  be  made  to 
bloom  more  or  less  continuously  under  glass.  After 
blooming,  gradually  dry  off  the  rhizomes,  and  let  them 
rest  for  a  time.  Pot  them  up  in  spring  or  early  sum- 
mer, and  give  them  rich  soil  and  plenty  of  water  and 
an  occasional  supply  of  liquid  manure.  The  rhizomes 
may  be  divided  every  two  or  three  years.  They  need 
an  abundance  of  water.  In  fact,  the  pots  may  be  set 
half  their  depth  in  water,  and  IT.  eorotniritim  is  often 
immersed  until  only  the  crown  is  eniersed.  Tlie  com- 
mon white-flowered  species  is  IT.  eoroiiiirium.  This  re- 
quires warmhonse  treatment  for  best  results,  although 
it  often  flowers  well  when  plunged  in  a  warm,  half- 
shady  place  in  the  open.  The  species  do  not  stand  frost, 
but  they  may  be  left  out  in  the  South  if  well  protected. 
The  flowers  are  very  fragrant;  in  fact,  their  odor  may 
be  too  heavy  for  a  small  room. 

A.  Fis.  white. 
coron^rium,  Koenig.  Three  to  5  ft. :  lvs.  canna-like, 
green,  pointed:  fls.  very  large  (3-4  in.  across),  long- 
tubed,  pure  white  or  the  lip  sometimes  blotched  green, 
the  3  outer  segments  narrow,  the  lip  large  and  erect 
and  more  or  less  lobed.  India.  B.M.  708.  L.B.C.  6:.'507. 
—  Handsome  and  worthy.  Needs  warm  quarters.  Said 
to  have  been  sold  as  Myrosma  canie^folin,  but  that 
name  belongs  to  a  wholly  different  plant. 

AA.  Fls.  yellow  or  red. 

flivum,  Roxbg.  Fls.  large,  orange;  corolla  tube  cylin- 
drical, 2^2  in.  long;  segments  spreading,  the  outer  ones 
linear,  acute  and  an  inch  or  so  long,  the  lip  very  large 
and  rounded,  retuse  ;  stamen  not  exserted.  India. 
B.M.  3039  (and  2378?). 

Gardnerianum,  Roscoe.  Tall:  fls.  light  yellow,  odd, 
short-stalked  in  the  terminal  spike,  but  the  red  filament 
long-projected  beyond  the  segments;  lip  oval  and  short 
3-toothed,  the  other  segments  narrow:  fr.  red  and 
showy.  India.  B.M.  6913.  B.R.  9:774.  J. H.  III.  32:239 
(in  fruit).  G.  C.  III.  11:176  (plate  erroneously  labeled 
IT.  eoronarium).  — The  best  of  the  genus,  and  hardier 
than  H.  eoronarium. 

coccineum,  Buch.-Ham.  Fls.  rather  small,  scarlet,  the 
filament  long-projected;  lip  nearly  or  quite  entire:  fl.- 
bracts  conspicuous.    India.    L. B.C.  8:705.         L.  H.  B. 

HED'tSAKtJM  (Greek  for  sweet  smell).  Leguminbsee. 
Two  or  3  North  American  herbs,  and  about  60  in  the  Old 
World.  Perennial  herbs  or  subshrubs,  with  odd  pinnate 
lvs.,  and  often  showy  racemes  of  red,  purple  or  white, 
small  pea-like  fls. ;  calyx  5-cleft,  the  teeth  nearly  equal. 
Standard  obcordate  or  obovate ;  keel  nearly  straight  and 
longer  than  the  wings;  stamens  9  and  1;  fr.  a  flattened 
jointed  pod.  Very  closely  allied  to  Desmodium,  but  the 
latter  genus  has  3-foliate  lvs.  Many  of  the  Hedysarums 
are  attractive  border  plants.  They  are  of  easiest  culture 
in  a  light  and  open,  well-drained  soil.  Give  a  sunny 
place.  Hardy.  Prop,  by  division  and  seeds.  For  the 
Sainfoin,  sometimes  known  as  H.  Onobryehis,  see  Ono- 
bryehis. 

A.  Fls.  normally  red  (varying  to  white). 

eoronarium,  Linn.  French  Honetsdckle.  Perennial 
or  biennial,  2-i  ft.  tall,  branchy.    An  old  garden  plant 
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with  red,  fragrant  lis.,  crowded  in  axillary  spike.s  or 
racemes:  Its.  with  3-7  pairs  of  elliptic  or  roundisii, 
somewhat  pubescent  Ifts.  Eu.  Var.  Alburn,  Hort.,  has 
white  fls. 

AA.  Fls.  normuU if  purple  [varying  to  white). 

multijtigum,  JIaxiiu  Hardy  perennial  of  angular, 
straggling  growth.  2-5  ft.  high,  very  showy,  and  worthy 
of  general  cult.  Fls.  violet  or  puiplish  magenta,  with 
yellow  blotches,  in  racemes  8-18  in.  long,  all  summer: 
Ivs.  4-6  in.  long,  containing  6-12  pairs  of  grayish  green 
oval,  small  Ifts.  Mongolia.  Gn.  53:1170.  G.C.  III.  18:8, 
1'.  — Of  recent  introduction.   Very  fine  forrockwork. 

boretlle,  Nutt.  {H.  Ameriednum,  Britt.).  Erect  or 
half-decumbent  herb,  simply  or  nearly  so,  1-3  ft. :  Ifts. 
5-10  pairs,  glabrous,  oblong  or  oblanceolate :  fls.  violet- 
purple,  varying  to  white,  the  calyx  teeth  ovate-acute  and 
shorter  than  the  tube.  Labrador  and  northern  N.  Eng- 
land across  the  continent. 

MackSnzii,  Richards.  Much  like  the  last,  but  some- 
what pubescent:  fls.  larger,  calyx  teeth  awl-like  and 
acuminate,  and  longer  than  the  tube.    Colo.  N.  and  W. 

L.  H.  B. 

HEDYSCfiPE  (Greek,  sweet  covering).  Palnutcece. 
Umbrella  P.\lm.  This  includes  one  of  the  many  palms 
known  to  the  trade  as  a  Kentia,  and  resembles  that 
genus  in  habit  and  foliage,  but  is  distinct  in  flower.  In 
Kentia  the  fls.  are  arranged  in  4  ranks,  and  the  ovule  is 
fastened  at  the  bottom  of  the  cell,  while  in  Hedyscepe 
(and  its  cultivated  allies,  Kentiopsis,  Veitchia,  Nenga, 
Archoutophoenix,  Rhopalostylis  and  Dictyosperma)  the 
fls.  are  spirally  arranged  in  the  branches  of  the  spadix, 
and  the  ovule  is  fastened  at  the  side.  Prom  the  allies 
above  mentioned  Hedyscepe  is  distinguished  by  the 
following  characters  :  staminate  fls.  with  narrowly  lan- 
ceolate sepals,  9-12  stamens,  with  long  filaments  ;  pis- 
tillate fls.  with  petals  like  the  sepals  and  valvate  at  the 
apex.  As  a  house  plant,  N.  Canterhuryana  is  dwarfer 
and  more  spreading  than  the  two  Howeas,  and  has  a 
lighter  shade  of  green. 

B .  Ciinlerbnrytinit.  a  very  handsome  palm,  is  the  only 
species  belonging  to  the  genus,  and,  like  the  important 
Howeas  (or  Kentias  of  commercial  horticulture),  is  only 
-known  in  a  wild  state  on  Lord  Howe's  Island,  where  it 
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is  known  as  the  "Umbrella  Palm"  from  the  recurving 
habit  of  its  foliage.  It  grows  at  a  greater  altitude  than 
the  Howeas,  not  appearing  below  the  900-feet  level,  and 
from  this  it  may  be  inferred  that  a  slightly  lower  tempera- 
ture is  more  suitable  for  this  palm ;  but  in  a  general  way 
the  same  conditions  as  those  required  by  the  so-called 
Kentias  will  give  good  results  with  this  subject,  namely, 
a  night  temperature  of  60°  to  62"  F.,  moderate  shading 
throughout  nearly  the  whole  year,  plenty  of  water,  and 
a  rich  and  rather  heavy  soil.  These  palms  respond 
freely  to  generous  treatment.  As  a  commercial  palm,  H. 
Canterhuryana  is  not  very  popular  as  yet,  partly  owing 


to  the  higher  cost  of  seeds  and  the  frequently  low  per- 
centage of  germination,  and  partly  from  the  fact  that  in 
a  young  state  this  palm  is  by  no  means  a  rapid  grower. 
In  regard  to  hardiness  of  foliage,  it  is  fully  equal  to  the 
Kentias,  and  for  gracefulness  and  symmetry  of  growth 
will  compare  favorably  with  any  of  the  commercial 
species.     In  S.  Calif,  it  is  cult,  outdoors. 

Canterburyina,  H.  Wendl.  &  Drude  {K(ntia  Canter- 
6Hi-!^d»i«,F.  Muell.).  Umbrella  Palm.  Fig.  1024.  Tall, 
spineless  palm,  with  a  thick,  stout  caudex:  Ivs.  termi- 
nal, dense,  equally  pinnatisect,  the  numerous  segments 
linear-lanceolate,  acuminate,  the  lower  nerves  recurved 
at  the  base,  rather  remote  from  the  margin;  rachis 
arched,  recurving:  spaaix  with  a  short  peduncle,  and 
thickened,  flexuose  branches;  areoIjB  lax:  fls.  medium: 
fr.  ovoid,  large.  R.H.  1873,  p.  218.  F.R.1:85.  The  illus- 
tration (Fig.  1024)  is  adapted  from  Martius. 

Jaeed  G.  Smith  and  W.  H.  Taplin. 

H££RIA  (commemorative  of  Oswald  Heer,  Swiss 
botanist).  Mtlusttniidenf.  lnQ\\iAes  Heteroeentron.  Ac- 
cording to  the  latest  monographer  (Coguiaux,  DC. 
Monogr.  Phaner.  7),  the  genus  has  6  Mexican  and  Cen- 
tral American  species.  They  are  herbs  or  shrubs,  erect 
or  prostrate,  with  opposite  membranaceous  pinnately 
nerved  (rarely  3-nerved)  entire  Ivs.,  and  white,  rose  or 
purple  irregular  fls.  in  panicles  or  rarely  solitary.  Not 
to  be  confounded  with  Centradenia.  which  has  winged 
stems,  unequal-sided  Ivs.  and  calyx  teeth  small  and 
much  shorter  than  the  calyx  tube.  Stamens  8,  very  un- 
equal, the  4  larger  ones  with  long  appendages  or  connec- 
tions :  ovary  loculed  :  petals  4.  — Warmhouse  plants, 
requiring  the  culture  of  Centradenia,  but  grown  chiefly 
for  the  fls.,  whereas  C"'ntradenias  are  grown  also  for 
foliage.  H.  rosea,  Triaiia  (Heteroc^iitron  Jtlexieitnuni, 
Naud.,i?.  rdsiUm,  Br.  &  Boueh^)  is  the  only  species 
in  general  cult.  A  foot  or  more  high,  with  4-angled 
(but  not  winged)  stem:  Ivs.  elliptic,  obtuse  or  acute, 
pinnate-nerved  :  fls.  bright  rose,  in  a  large,  terminal 
panicle,  showy.  B.M.  5166.  I. H.  3:97.  Var.  Alba,  Hook., 
is  a  white-fld.  form.  L   H    B 

HELENI6PSIS.   See  Heloniopsis. 

HELfiNIDM  (possibly  the  author  had  in  mind  Helenus, 
the  son  of  Priam,  but  he  left  no  record  of  the  application 
of  this  name).  Compisitw.  Sneeze  Weed.  About  25 
species  of  hardy  annual  and  perennial  herbs,  bearing 
yellow  fls.  from  early  summer  to  late  autumn.  Only  the 
perennials  are  in  cultivation.  Stem  erect,  usually 
brandling  above:  Ivs.  alternate,  narrowly  to  broadly 
lanceolate,  entire  or  toothed,  glandular-dotted  ;  petiole 
and  stem  sometimes  winged:  heads  solitary  or  corym- 
bose, yellow  or  brownish. 

The  genus  closely  resembles  Helianthus,  but  differs 
in  having  elongated,  often  top-shaped  fruits,  which  are 
never  compressed  and  are  usually  silky  villose;  while 
the  fruits  of  Helianthus  are  generally  more  or  less  4- 
sided  and  are  smooth.  In  Helenium  the  receptacle  is 
naked:  in  Helianthus  it  bears  paleaceous  bracts,  which 
subtend  the  florets. 

Heleniuras  thrive  best  in  a  rich,  moist  soil,  with  a 
sunny  aspect,  and  are  propagated  by  seeds,  cuttings  or 
division.  All  the  species  are  very  easily  grown,  the  only 
serious  difficulty  being  a  white  aphis  which  sometimes 
attacks  the  roots.  If  plants  look  unhealthy  they  should 
be  lifted,  washed  with  an  insecticide  and  reset  in  a  new 
place.  The  commonest  species  in  cult,  is  H.  antumnale, 
but  perhaps  the  most  valuable  species  for  general  plant- 
ing is  Z/.  ffoopesii,  which  is  one  of  our  earliest  blooming 
composites,  and  is  also  desirable  for  the  border  or  for 
cut-flowers.  H.  Honpesii.  Bolanderii  and  antumnale 
will  give  bloom  in  succession  from  May-Get.  The  first 
two  are  also  attractive  when  grown  in  pots,  but  they  do 
not  flower  from  seed  the  first  year,  either  in  pots  or  in 
the  open. 

A.    Stem  and  branches  winged. 
B.   Disk  yellow. 

autumnile,  Linn.  (IT.  grandiflbmm,  Nutt.).  Fig.1025. 
Stem  2-6  ft.  high,  roughish,  leafy:  Ivs.  mostly  toothed, 
smooth:  heads  l-l'^  in.  across,  numerous,  borne  at  the 
end  of  short,  very  leafy  stalks:  rays  drooping,  3-cleft, 
lemon-yellow  to  rich  orange  ;   disk  yellow.     July-Oct. 


HELEXIUM 


HELIANTHEMUM 


719 


Moist  places.  Can.  to  Fla.  and  west  to  B.  C.  and  Ariz.  B.M. 
2994.  Gu.  29:,53:j;  55:1216.  A.G.  12:682.  G.C.  III. 
10:-133.  — Very  showy.  It  has  distinct  merit  for  the  back 
of  borders,  but  is  more  appreciated  in  Europe  than  in 
America.  There  are  several  garden  forms:  var.  ptimi- 
lum  is  1-2  ft.  high,  a  very  free  bloomer,  and  is  largely 
grown  forcut-Huwersiu  some  places;  var,  grandifldrum 


autumnale. 
a*^  Si  eezeweed. 

tnd  var  sup^rbum  ire  unusually 
\  1^  5rous  an  1  large  fld  var.  strid,- 
tum  has  a  maroon  and  gold  disk, 
with  yellow  ra}S  variously  striped 
and   splashed   with  rich  crimson. 

J.H.  III.  31:293.     This  should  be   distinguished  from 

the  striped  forms  of  3.  nudiflonim. 

BB.    Disk  hrown  or  purplish. 
c.    Lvs.  ail  entire:  heads  solitarg  or  few,  long-stalked. 

Bigelovii,  Gray.  Stem  2-3  ft.  high,  nearly  smooth: 
upper  Ivs.  narrow  to  oblong-lanc?olate,  lower  spatulate: 
heads  commonly  l^o~2?'2  in.  broad:  rays  ^in.  long: 
flower-stalk  slender.  Aug.  Wet  ground,  Calif.  S.H. 
1:373. 

Bolinderi,  Gray.  Stem  1-2  ft.  high,  stout,  somewhat 
pubescent  :  Ivs.  oblong  to  ovate-lanceolate,  the  lower 
obovate:  heads  commonly  3  in.  wide;  rays  often  1  in. 
long  :  flower-stalks  thick,  hollow.  June-Sept.  Low 
ground,  N.  E.  Calif.  Gn.  29,  p.  191.  R.H.  1891,  p.  377.- 
Sometimes  grown  as  S.  grandiflorus. 

QC.    Lower  Ivs.  toothed  :   heads  tmmerotis,  corymbose, 

short-stalked. 
nudifldrum,  Nutt.  Stem  1-3  ft.  high,  roughish,  leafy: 
lower  Ivs.  spatulate,  toothed  :  heads  l-l!>^in.  across: 
rays  wedge-shaped,  drooping,  yellow,  brown-purple  or 
striped  with  both  colors.  July-Oct.  Moist  soils,  N.C. 
to  Pla.,  west  to  111.  and  Tex.  — A  garden  form,  var. 
grandic^phalum  striatum,  has  fls.  over  2  in.  across. 

AA.  Stem  and  liratiehes  not  winged. 
Hoopesii,  Gray.  Stem  1-3  ft.  high,  stout,  slightly  to- 
mentose  when  young,  but  soon  smooth,  branching  above 
into  an  umbel  of  several  to  many  fls. :  Ivs.  thickish,  en- 
tire: heads  usually  borne  singly  on  long  stalks,  com- 
monly 3  in.  wide  ;  rays  but  slightly  drooping  ;  disk 
yellow.  May-Sept.  Rocky  Mts.  — A  very  fine  border 
plant,  and  especially  valuable  for  cut-fls. 
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H.  Douglasii,  Hort.  ^  Monolopia  major.— if.  temtifblium, 
Nutt.  Annual,  A  weed  in  the  southern  Atlantic  and  south- 
western states.  Stem  8  in,  to  2  ft,  high,  very  leafy:  Ivs.  thread- 
like, entire,  sessile,  often  whorled.  Va..  Fla,,  west  to  Mo,  and 
'^'^^-  S.  W.  Fletcher. 

HELIANTHfiLLA  (Greek,  resembling  Belianthns). 
Coniposita'.  Eleven  species  of  hardy  perennial  herbs 
from  North  Amer.,  with  showy  yellow  fls.  borne  in  au- 
tumn. The  species  described  below  is  advertised  by  a 
western  dealer  in  native  plants.  Stem  commonly  un- 
branched:  Ivs.  mostly  scattered  and  sessile,  linear  or 
lanceolate,  entire:  heads  solitary  or  few,  with  yellow 
rays  and  a  yellow  or  brownish  disk.  The  single  species 
in  cultivation  is  easily  grown  in  a  variety  of  soils,  and 
is  propagated  by  seeds  or  by  dividing  the  rootstocks. 

Helianthella  belongs  to  a  group  of  genera  distin- 
guished from  Helianthus  by  having  the  fruits  laterally 
compressed  instead  of  thick  and  obtusely  angled. 
Other  cultivated  genera  of  this  group  are  Actinomeris, 
Encelia  and  Verbesina,  which  are  distinguished  from 
one  another  by  combinations  of  fruit  and  pappus  char- 
acters. 

quinquen^rvis,  Gray.  Stem  2-4  ft.  high,  nearly 
smooth;  Ivs.  mostly  opposite,  4-9  in.  long:  heads 3-5  in. 
l)road,  long-stalked,  solitary  or  a  few  below  in  the  axils 
of  the  Ivs.,  with  an  involucre  of  large,  leafy  bracts  : 
rays  pale  yellow,  1^2  in.  long.  June-Sept.  Rockv  Mts. 
S.  W.  Fletcher. 

HELIANTHEMUM  (Greek  for  sun  flower).  Cis- 
tilceie.  Rock  Rose.  Sun  Rose.  Frostweed.  Herbs  or 
subshrubs  in  temperate  and  warm  climates  of  Old  and 
New  Worlds.  The  species  are  confused,  and  estimates 
of  their  numbers  vary  fnim  30  to  more  than  100.  Fls. 
opening  in  the  sun,  mostly  yellow,  usually  in  terminal 
clusters;  petals  5,  soon  falling;  stamens  many:  ovary 
imperfectly  3-loculed,  containing  numerous  seeds  ; 
style  1  :  stems  hard  and  more  or  less  woody  :  Ivs. 
small,  linear  or  oblong,  entire,  often  grayish.  Helian- 
themums  are  evergreens  or  nearly  so,  forming  low  mats 
of  herbage,  and  bearing  a  profusion  of  fls.  in  hat 
weather.  They  are  especially  adapted  for  rockwork  and 
borders.  They  thrive  in  rather  poor  soil.  Although  the 
following  species  are  fairly  hardy  in  the  North,  they 
profit  by  a  protection  of  mulcli.  Prop,  mostly  by  divi- 
sion; also  by  seeds  and  by  cuttings  of  half-ripe  wood. 
SeeCistiis.  Sweet's  "Cistineae"  ( 1825-1830,  Loudon)  is 
the  monumental  work  on  these  plants.  See,  also,  Nich- 
olson in  Gn.  26,  p.  420,  for  a  running  account  of  the  gar- 
den forms. 

Canad^nse,  Michx.  Frostweed.  Diffuse,  2  ft.  or 
less  high,  caulescent :  Ivs.  oblong,  linear,  or  oblanceo- 
late,  nearly  sessile:  fls.  solitary  or  2  together,  1  in, 
across,  bright  yellow,  the  sepals  hairy.  In  rockv  and 
sandy  soil,  Me.  to  N.  C.  and  Wis.  G.W.F.  29. -Sold  by 
collectors.  The  later  axillary  branches  produce  small 
apetalous  fls. 

Chamaecistus,  Mill.  Usually  less  than  1  ft.  tall,  pro- 
cumbent, forming  mats  :  Ivs.  linear-lanceolate  or 
liroader,  numerous  at  the  base  of  the  plant,  small,  hoary 
beneath  but  green  and  hairy  above:  fls.  normally  yellow, 
in  loose,  more  or  less  nodding  racemes,  on  hairy  pedi-  ' 
eels.  Eu.,  N.  Afr.,  W.  Asia.  — This  is  the  commonly 
cult,  species,  running  into  many  forms.  It  is  much  less 
grown  in  this  country  than  in  Eu.  It  is  an  excellent 
rockwork  plant.  There  are  double-flowered  forms;  also 
forms  with  red  and  copper-colored  fls.  The  following 
names  occurring  in  trade  lists  are  to  be  referred  to  this 
species-group  :  angnsfifdliinn,  dlba-pleno,  aurdntea- 
pleno,  crbceum,  cnpreun),  grandifldrum,  hyssopifdliutn, 
luiea  plena,  muidbile.  purpitrea-pleno,  rhoddnthemum , 
rhoddnthnm,  varidbiie,  valgilre. 

ocymoldes,  Pers.  (IT.  Algan-hise,  Dun.  CIstns  Al- 
garven.ie,  Sims).  Shrub,  2-3  ft,,  twiggy,  nearly  erect, 
hoary-pubescent:  Ivs.  opposite,  linear-oblong  or  spatu- 
late, the  tips  recurved:  fls.  bright  yellow  with  a  purple 
eye,  l^in.  across,  in  corymbose  clusters.  Spain  and 
Portugal.  B.M.  5621.  — Little  known  in  this  country. 
Hardy  in  England. 

formdsum,  Dun.  {Cistus  formbsus,  Curt.^.  Spread- 
ing, muoh-branched,  tomentose,  but  becoming  nearly  or 
quite  glabrous  with  age  :  Ivs.  elliptic  to  lance-obovate. 
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short-stalked:  fls.  large  (2  in.  across),  yellow,  with  black 
eye,  on  slender,  hairy  pedicels.  Portugal.  B.M.  2G4. 
Gn.  2G:466;  53,  p.  131.  U.M.  34:246. -Perhaps  the  most 
showy  of  the  genus.  Excellent  for  rockwork.  The 
branches  are  erect,  reaching  3-4  ft.    Not  hardy  North. 

umbeliatum,  Mill.  Diffuse,  1-2  ft.  tall:  Ivs.  small, 
linear  or  linear-lanceolate,  revolute  on  margins,  more  or 
less  viscid:  tls.  umbellate  or  whorled,  white.    Eu. 

L.  H.  B. 

HELIANTHUS  (Greek,  helios,  the  sun,  and  aidkos, 
aflower).  Comi>ii.iitie.  Sunflower.  This  genus  includes 
the  common  annual  SuuHower,  and  about  15  hardy  her- 
baceous perennial  plants,  rather  coarse  in  habit,  with 
yellow  fls..  which  are  mostly  large,  numerous  and  borne 
in  autumn.  Altogether  there  are  about  80  species, 
mostly  N.  American.  Lvs.  generally  opposite  below  and 
alternate  above,  but  this  is  not  a  constant  character: 
heads  pedunculate,  solitary  or  corymbose,  terminating 
the  stem  or  branches  :  disk-fls.  perfect,  yellow,  brown 
or  purplish,  with  a  tubular  5-limbed  corolla;  rays  neu- 
tral, yellow.  The  geuus  is  very  variable,  and  there  are 
also  many  natural  hybrids  ;  hence  the  species  are  diffi- 
cult to  delimit.  The  old  notion  that  the  flower- beads 
follow  the  sun  from  east  to  west  has  recently  been  sub- 
stantiated ior  fl.  aHniius.  (See  Botanical  Gazette,  vol. 
29:197.)  Garden  monographs  are  found  in  Gn.  27,  p.  G6; 
45,  p.  372;  49,  p.  326  and  55,  p.  146. 

Sunflowers  are  of  the  easiest  culture,  and  are  adapted 
to  a  variety  of  soils.  They  are  seen  to  best  advantage 
when  planted  in  masses,  rat  herthan  as  solitary  specimens, 
and  should  be  given  plenty  of  room,  being  gross  feeders. 

Most  Sunflowers,  especially  JT.  ohhkhs,  are  too  coarse 
to  be  harmonious  near  the  house,  but  find  an  effective 
setting  in  the  background,  against  the  shrubbery  bor- 
der. A  few  species,  however,  especially  B.  orgyaUs  and 
H.  debilis,  are  worth  growing  for  their  foliage  alone. 
The  annual  species  are  prop,  by  seeds  or  cuttings;  the 
perennial  chiefly  by  division.  All  varieties  of  B.  niitlti- 
flonis  root  readily  from  both  soft  and  hardwood  cut- 
tings. The  double  forms  rarely  produce  fertile  seeds 
and  must  be  prop,  by  division.  Tbe  seeds  of  annuals 
may  be  planted  directly  in  the  border,  but  it  is  best  to 
start  them  indoors  in  March.  Perennial  kinds,  particu- 
larly forms  of  B.  mnUiflonis,  should  be  taken  up  in 
late  fall  or  early  spring,  every  two  years,  and  the  root- 
stocks  divided  and  replanted;  otherwise  the  roots  will 
ramble  away,  and  the  flowers  will  deteriorate.  All 
thrive  in  a  light,  dry  soil;  but  B.  antimts  and  B.  giqan- 
teus  may  be  used  to  advantage  for  drying  malarial 
spots.  Sunflowers  do  not  thrive  in  very  shady  places. 
S.  W.  Fletcher. 

Sunflowers  (B.  annuns)  are  cultivated  extensively 
in  Russia,  India  and  Egypt;  less  widely  in  Turkey,  Ger- 
many, Italy  and  Prance.  The  seeds  from  the  large- 
seeded  variety  are  sold  upon  the  streets  in  Russia  as  we 
do  peanuts,  except  that  they  are  eaten  raw.  Tbe  small- 
seeded  variety  is  preferred  for  the  manufacture  of  oil. 
When  cold-pressed,  a  citron-yellow,  sweet-tasting  oil. 
considered  equal  to  olive  or  almond  oil  for  table  use.  is 
produced.  The  resulting  oil-cake,  when  warm-pressed, 
yields  a  less  edible  fluid,  which  is  used  for  lighting,  and 
in  such  arts  as  woollen  dressing,  candle-  and  soap-mak- 
ing. The  oils  dry  slowly,  become  turbid  at  ordinary 
temperatures  and  solid  at  4°  P.  For  stock  and  poultry 
feeding,  and  for  other  purposes.  Sunflower  oil-cake  is 
about  equal  in  value  to  that  of  flax-  and  cotton-seed. 
The  cake  is  largely  exported  by  Russia  to  Denmark  and 
Sweden,  and  to  some  extent  to  other  European  markets. 
Sunflower  stems  and  heads  make  an  excellent  paper,  and 
the  stems  furnish  a  tine  fiber  that  compares  favorably 
with  silk.  They  are,  however,  generally  used  for  fuel, 
since  the  above  industries  have  not  been  developed. 

Sunflowers  grow  readily  in  many  soils,  but  best  re- 
sults are  obtained  upon  light,  rich,  calcareous  or  allu- 
vial land,  well  supplied  with  moisture  and  unshaded  by 
trees.  White,  clayey  and  poor  soils  are  unfavorable 
Preparation  of  the  soil  should  be  thorough  ;  deep  fall 
plowing  followed  by  spring  harrowing  being  preferred 
to  spring  preparation.  The  seeds  are  generally  sown  in 
drills  running  north  and  south,  30  in.  apart,  9  in.  asun- 
der in  the  drill,  and  1  in.  deep.  Sometimes  they  are 
transnlanted  from  nursery  beds  when  4-6  in.  tall.    About 


HELIANTHUS 

a  week  after  the  plants  appear  they  are  thinned  to  18  in 
asunder.  From  4  to  6  pounds  of  the  seed  will  sow  an 
acre.  Cultivation  is  the  same  as  for  corn,  except  that 
when  the  plants  reach  a  height  of  3-4  ft.,  the  inferior 


1026.   Helianthua  debilis.     Nearly  half  size. 


flower  heads  should  be  removed,  leaving  only  4  or  5  on 
the  principal  stem.  In  windy  climates  hilling  is  some- 
times necessary  to  prevent  blowing  down. 

On  some  farms  the  roots  are  harvested  as  they  ripen 
and  placed  upon  floors  or  movable  pole  racks  to  dry. 
Upon  larger  areas  they  are  cut  to  the  ground  when  most 
of  the  heads  have  ripened  and  piled,  heads  up,  to  cure. 
The  former  method  insures  a  much  higher  grade  of  oil, 
and  is  therefore  preferred.  Every  effort  is  made  to  pre- 
vent fermentation,  either  in  the  heads  or  in  the  pile  of 
seeds,  since  this  injures  the  quality  of  the  oil.  When 
thoroughly  dry  the  heads  are  either  placed  on  racks  or 
piled,  face  downward,  on  a  floor  and  beaten  with  flails. 
The  seeds  are  then  spread  thinly,  shoveled  over  occa- 
sionally, and  allowed  to  become  perfectly  dry  before  be- 
ing sent  to  the  mill.  The  average  yield  is  about  50 
bushels  to  the  acre.  The  percentage  of  husks  ranges 
from  40  to  60;  and  the  oil  from  15  to  28.  As  a  general 
rule,  100  bushels  of  seed  will  yield  33  bushels  of  ker- 
nels, 100  bushels  of  kernels  from  280  to  320  gallons  of 
oil  of  both  qualities. 

Russian  Sunflower,  a  large-seeded  variety,  producing 
a  single  head,  grows  8  ft.  tall,  out  is  less  esteemed  for 
oil  production  than  the  small-seeded  varieties. 


The  common  Sunflower,  Helianthus  annuus 
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In  America  tbe  Sunflower  industry  may  be  said  to 
have  hardly  commenced,  there  being  at  present  hut  two 
well-developed  markets  for  the  seed.       jj   q   Kains. 


doronicoides,  16. 
giganteus,  13. 
grosse-serratus,  10. 
hirsutus,  21. 


tetiflo 
Maximiliani,  14. 
Missouriensis,  6. 


angustifoUils,  5. 
annuus,  1. 
argophyllus.  2. 
atrorubens,  7. 
Californicus,  1,  20. 
cucumerifolius,  3. 
decapetalus.  11. 
debilis,  3. 
divaricatus,  12. 


A.  Annuals:      li's.     long-petioled: 
disk  brown  or  purplish. 
B.  Slem  erect,  stout,  simple   or 

branching  above 1. 

2. 
BB.  Stem  diffuse,  slender,  branch- 
ing freely  from  the  base 'i. 

iA.  Perennials    by    creeping    root- 
stocks:     Ivs.  sessile   or   short- 
petioled. 
B.  Disk  brown  or  purplish, 

c.  Lvs.  linear,  entire  {except 

the  lower) ,  sessile 4. 

5. 
cc.  Li's.  ovate  to  broad-lanceo- 
late, mostly  toothed,  nar- 
rowed at  the  base  into  a 
winged  petiole G. 

BB,  Disk  yellowish, 

C.  67em  smooth  below,  the 
branches  often  slightly 
rough  or  pubescent. 
D,  I/vs.pale  beneath.. 


mollis.  17. 
multitlorus.  11. 
orgyalis.  4. 
pumilus,  18. 
rigidus,  6. 
stmmosus.  9. 
tracbelifolius,  2 
tuberosus,  15. 


annuua 
argophyllae 


orgyalis 
angu3ti!olius 


rigidus 
atrorubens 


10. 
DD.  1/vs.  green onboth  sides. \\. 
VI. 
CC.  stem  rough  or  hairy  below. 
D.  Hoof  .stocks  thickened  in- 
to one  or  more  fleshy 
tubers 1^. 


laevigatus 

strumosus 

grosse-serratua 

decapetalus 

divaricatus 


DD.  Rootstocks  all  slender. 

E.  Lower  lvs.  sessile  or 

with     a     clasping 

base 1(). 

17. 
EE.  Dower      lvs.     short- 
petioled. 
F.  Stem  i-2   ft.,  not 

branching 18. 

FF.  Stem  usually  over 

.ift.,branchiiig.W. 


giganteus 

Maximiliani 

tuberosus 


doronicoides 
mollis 


pumilus 

laetiSlorus 
Californicus 
hirsutus 
tracheliiolius 


1.  Annuus,  Linn.  Common  Sunflower.  Stem  3-12 
ft.,  roush-hairy,  often  mottled  :  lvs.  4-12  in.  long, 
broadly  ovate,  acute,  the  lower  cordate,  coarsely  serrate, 
rough  on  both  sides :  fls.  3-6  in.  wide  in  wild  specimens, 
often  14  in  cult.  July-Sept.  Minn,  to  Tex.,  west  to 
Wash,  and  Cal.  Gn.27-,  p.68.  Gt.  i3,  p.  95  {as  H.lenticu- 
laris).  B.  R.  15:1265  (as  H.  lenticularis).-\  valuable 
economic  and  ornamental  plant.  The  lvs.  are  used  for 
fodder,  the  fls.  yield  a  yellow  dye,  the  seeds  furnish  an 
oil  and  aroused  for  food.  It  is  grown  for  food  chiefly  in 
Russia.  H.  annuus  has  long  been  in  cult,  as  an  orna- 
mental, and  has  varied  into  many  distinct  forms.  Com- 
mon varieties  are:  V:ir.  CaliSOmicus,  very  large  and 
double;  var.  citrinus,  with  primrose-colored  rays  (Gn. 
49,  p.  327);  var.  globfisus  Jistuldsus,  having  enormous 
globular  beads;  var.  n&nus  fl.  pi. (Globe  of  Gold),  dwarf 
and  double,  valuable  for  borders  ;  Russian  Giant, 
10-12  ft.  high,  single,  grown  mostly  for  seed:  var.varie- 
gEktus,  with  variegated  lvs.,  but  not  especially  attrac- 
tive. 


2.  argophyllus,  Torr.  &  Gray.  Silverv-leaved  Sun- 
flower. Stem  usually  4-5  ft.  high,  soft  grey,  with  a 
dense,  silky  pubescence,  especially  the  upper  branches. 
Otherwise  like  E.  annuus,  into  which  it  seems  to  vary 
under  cultivation  if  the  seedlings  are  not  constantly 
selected  for  their  silky  character.  Texas.  The  var. 
Tex&na,  Hort.,  which  does  not  differ  botanically  from 
tbe  tvpe,  is  an  attractive  form  of  this  species.  R.  H. 
1857,p.431.    Gn. 12, p. 280;  27, p. 67;  55, p. 147. 

3.  debilis,  Nutt.  {H.  eucumerifdlius,ToTT.  &  Gray). 
Cucumber-leaved  Sunflower.  Fig.  1026.  St.  1-4  ft. 
high,  hairy  throughout:  brunches  often  mottled  with 
purple  or  white,  each  one  bearing  a  fl. :  lvs.  1-4  in.  long, 
ovate  to  triangular,  generally  with  a  cordate  base,  thin, 
glossy,  irregularly  toothed  or  entire:  fls.  2-3  in.  wide, 
on  slender  peduncles.  July-Sept.  Fla.  to  Texas  and 
westward.  G.C.  III.  17:167.  Gt.  44,  p.  571.  B.M.  7432. 
Gn.  49:1064. -This  is  one  of  the  best  for  cut-fls.  It 
needs  a  sandy  soil. 


1027.  Clump  of  Helianthus  orgyalis. 

4.  orgyalis,  DC  Fig.  1027.  Stem  8-10  ft.  high,  strict, 
smooth,  very  leafy:  lvs.  8-16  in.  long,  slightly  rough, 
drooping  :  lis.  numerous,  lemon-yellow.  Sept.,  Oct. 
Dry  plains.  Neb.  to  Tex.  and  westward.  Gn.  27,  p.  67; 
55,  p.  147.    F.R.  2:146.  — This  species  has  distinct  and 
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attractive  foliage,  which  is  not  at  all  coarse.     A  well 
grown  plant  will  produce  spikes  of  f^y.  nearly  4  ft.  long. 

5.  anguatifdlius,  Linn.  Swamp  Sunflower.  Stem 
2-6  ft.  high,  simple  or  branching  above,  slightly  rough  : 
Ivs.  2-7  in.  long,  somewhat  tufted,  drooping,  with  rolled 
edges,  smooth  or  slightly  rough:  fls.  2-3  in.  wide,  few 
or  snlitarv.  Aug.-Oct.  Wet  land,  N.  Y.  to  Fla.,  west  to 
Ky.  and  Tex.    B.M.  2051. 

6.  ri^dus,  Desf.  {H.  Missourihtsis,  Schwein.).  St. 
1-3  ft.  high  (rarely  5-8  ft.),  strict,  sparingly  branched, 
rough  or  hairy:  Ivs.  (i-V2  in.  long,  oblong  to  ovate-lan- 
ceolate, firm,  thick,  rough-hairy,  entire  or  slightly 
toothed:  fls.  2!2— I  in. wide,  showy,  long-stalked;  raysnu- 
merous,  about  IK  in.  long  ;  disk  sometimes  yellow  at 
first,  turning  brown.  Aug.-Oct.  Mich,  to  Tex.  and  west 
to  Col.  B.R.  6:508  (asfl'.  atroriibeiis).  B.M.  2020  (as if. 
diffiisiis).  B.M.  2668  (as  ff.  atrornhevs).  Gn.  27,  p.  68.- 
After  H.  decapetalns  this  species  is  one  of  the  best 
perennial  Sunflowers.  It  varies  under  cultivation  chiefly 
in  the  direction  of  doubling  and  in  lengthening  the 
blooming  period.  Some  of  the  best  garden  varieties 
are  aestivalis,  grandifldrus,  semi-plenus  and  Jliss  Mel- 
lish. 

7.  atrdrubens,  Linn.  Purple-disk  Sunflower.  St. 
2-5  ft.  high  ;  Ivs.  usually  thin,  sometimes  hoary  be- 
neath :  fls.  about  2  in.  across;  rays  few  (10  to  16), 
rarely  over  1  in.  long;  disk  dark  red.  Otherwise  like 
S.  riijiiliis,  to  which  it  is  inferior.  Va.  to  Fla.,  west  to 
Ohio  and  La. 

8.  Isvigitus,  Torr.  &  Gray.  Stem  2-5  ft.,  simple  or 
branched  above:  Ivs.  .3-6  in.  long,  lanceolate,  smooth, 
entire  or  slightly  toothed  :  fls.  1-lH  in.  broad,  few  or 
solitary;  rays  6-10,  usually  less  than  1  in.  long.  Aug.- 
Oct.   Va.  to  N.  C. 


mm 


1028.  Helianthus  decapetatus.  var.  multiflorus. 
(See  species  No.  11.) 

9.  strumosus,  Linn.  St.  3-7  ft.  high,  usually  branch- 
ing, often  glaucous:  Ivs.  3-8  in.  long,  ovate-lanceolate, 
rough  above,  entire  or  toothed  :  fls.  2%-i  in.  across; 
rays  8-15,  1-lJ^  in.  long.  July-Sept.  Open  woods,  Can. 
to  Ga.  and  west  to  Wis.  and  Ark.  Var.  mbllis,  Torr. 
&  Gray.  Lvs.  downy  beneath.  B.M.  3689  (asJ.  jno»is. 
Lam. ). 

10.  grdsse-serritus.  Martens.  St.  6-10  ft.  high,  very 
smooth,  glaucous:  lvs.  long-lanceolate,  slender-petioled. 


rough  above:   fls.  many,  cymose,  1-3  in.  broai.    Aug.- 
Oct.  Pa.  to  Mo.,  south  to  Tex.  — Passes  into  i/.  gtganteiis. 

11.  decapfitalus,  Linn.  Stem  2-5  ft.  high,  branched 
above:  lvs.  3-8  in.  long,  ovate-lauceolate,  sharply  ser- 
rate, thin,  rough  above,  finely  pubescent  beneath  :  fls. 
2-3  in.  across,  numerous;  rays 
generally  more  than  10,  in  spite 
of  the  specific  name.  July-Sept. 
Moist  soils,  Quebec  to  Ga.,  west  to 
Mich,  and  Ky.  G.  C.  11.  16:601.- 
Under  cult,  it  has  given  rise  to  the 
horticultural  var.  multifldrus  (H. 
)«HHirtdi-HS,Hort.).  Fig. 1028.  B.M. 
227.  G.C.  III.  10:421.  Gn.  27:476, 
pp.  71,74;  45, p. 373.  Gt.43,p,554 
Gng.  3:83.  F.R.  2:413.  The  many 
garden  forms  of  var.  vtnftiflnnis 
diller  mainly  in  the  extent  of  doub- 
ling, season  of  blooming,  habit  of 
plant  and  size  of  fl.  Among  the 
best  are :  Var.  fldre  pUno  and  var. 
grandi!16rus,  almost  completely 
double;  var.  m&jor,  fls.  larger  than 
common  ;  var.  m&ximus,  very  large, 
single  fls.  with  pointed  rays;  Soliel  ' 
d'Or,  with  quilled  florets,  like  a 
Cactus  Dahlia.  Multiflorus  varie- 
ties are  the  most  popular  of  peren- 
nial Sunflowers,  and  deser- 
vedly so.  If  the  double  forms 
are  grown  on  poor  soil,  or  are 
allowed  to  remain  for  several 
years  without  being  divided, 
they  become  single. 

12.  divaricitus,  Linn.  Fig. 
1029.  Stem  1-0  ft.  high:  lvs. 
sessile,    rough  above,  pubes-  jpjg 

cent    beneath,    standing    out       Helianthus  divaricatus. 
nearly  at  right  angles  to  the 

stem  :     fls.  few  or  solitary,    2   in.    across.    July-Sept. 
Dry  woodlands.  Can.  to  Fla.,  west  to  Neb.  and  La. 

13.  gigantSus,  Linn.  Indian  Potato.  Stem  3-12  ft. 
high,  stout:  lvs.  3-7  in.  long,  lanceolate,  very  rough, 
serrate  or  nearly  entire  :  fls.  usually  several,  I>2-3  in. 
broad,  mostly  long-stalked;  rays  10-20,  barely  1  in. 
long,  cupped,  pale  vellow  :  seeds  smooth.  Aug.-Oct. 
Wet  gr.)uud.  Can.  to'Fla.,  west  to  Neb.  B.M.  7555.  D. 
16.">.  — Var.  subtuberdsus,  Bourgeau.  A  northern  form 
with  unusually  fleshy  roots,  which  were  formerly  col- 
lected by  Indians  for  food.    Hence  "Indian  Potato." 

14.  Maximiliani,  Schrad.  Stem  generally  2-4  ft.  high, 
sometimes  8-10:  lvs.  inclined  to  be  trough-shaped:  fls. 
on  short,  densely  pubescent  peduncles ;  rays  15-30,  gen- 
erally IJ^  in.  long,  deep  yellow.  Otherwise  like  IT.  gi- 
ga  nteit s ^  ot  which  it  is  probably  the  western  form.  Aug.- 
Oct.    Dry  plains,  west  of  Mississippi  river, 

15.  ttiberdsus,  Linn.  Jerusalem  Artichore.  Stem 
5-12  ft.,  branched  above,  lvs.  4-8  in.,  usually  ovate, 
acuminate,  serrate,  rough  above,  finely  pubescent  be- 
neath: fls.  several  or  numerous,  2-3  in.  across  ;  rays 
12-20:  seeds  pubescent.  Gn. 27:68.  B.M.  7545. -Fre- 
quently cultivated  for  its  edible  tubers.    See  Artichoke, 


Jer 


16.  doronicoides.  Lam.  Stem  3-7  ft.  high :  lvs.  4-8  in. 
long,  ovate  ublong,  narrowed  towards  both  ends,  rough 
on  lioth  sides  :  fls.  numerous,  in  loose  panicles  ;  rays 
12-20,  broad.  Otherwise  as  M.  l(etifoHus.  Aug.,  Sept. 
Dry  soils,  Ohio  to  Mo.    B.M.  2778  (as  H.  pubeseens). 

17.  mdllis.  Lam.  Stem  2-5  ft.  high,  stout,  very  leafy, 
hoary  villose,  a-t  least  when  young  ;  lvs.  3-5  in.  long, 
ovate-lanceolate,  white-pubescent  or  rough  on  upper 
side:  fls.  solitary  or  few,  2-3  in.  broad;  rays  15-25. 
July-Sept.  Barren  soils,  Ohio  to  Ga.,  west  to  la.  and 
Tex.    Gn.  55:1212. 

18.  piimilUB,  Nutt.  Stem  rough  and  hairy  throughout: 
lvs.  only  5-7  pairs,  1-4  in.  long,  ovate-lanceolate  :  fls. 
few,  short-peduucled.  Eastern  Rocky  Mts.  and  adjacent 
plains. 

19.  laetiildniB,  Pers.  Showy  Sunfower.  Stem  4-8  ft. 
high,  leafy:  lvs.  4-10  in.  long,  ovate-lanceolate,  more  or 
less  serrate,  rough  on  both  sides:    fls.  several.  2-4  in. 
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broad,  short-peduncled  ;  rays  15-25,  about  1%  in.  long, 
showy.  Prairies,  Ind.,  111.,  Wis.  Gn.  45:im0.  G.M. 
31:204.  — A  desirable  Helianthus.  The  garden  form  N. 
semiptenus  is  better  than  the  type.  Resembles  tall-grow- 
ing forms  of  H.  rigidus,  but  disk  yellow. 

20.  Calif6micu3,  DC.  Stem  3-8  ft.  high.  Ivs.  lanceo- 
late, rough  ou  both  sides:  fls.  loosely  paniculate.  Calif. 
—  Most  of  the  plants  grown  under  this  name  are  a  gar- 
den form  of  £f.  anHUiis. 

21.  hirsiitus,  Raf.  Stem  2-t  ft.  high,  densely  hairy: 
Ivs.  ovate-lanceolate,  thick,  very  rough,  pubescent  and 
pale  beneath:  fls.  several,  2-3  in.  across.  July-Oct. 
Dry  soils.  Pa.  to  Ga.,  west  to  Wis.  and  Texas. 

22.  trachelifdlius.  Mill.  Resembles  strumosus,  but 
stem  ami  H. -stalks  usually  rough-hairy  and  Ivs.  thinner, 
green  on  both  sides.    Aug.,  Sept.     Dry  soil.  Pa.  to  Wis. 

S.  W.  Fletcher. 

HELICHRtSUM  (Greek  forsim  and  gold;  referring 
to  the  (lower  heads).  Compdsitw.  ^ya.,  Elichrtjsum. 
Nearly  300  Old  World  herbs  or  shrubs,  mostly  African 
and  Australian.  Some  of  them  are  grown  for  everlast- 
ings, being,  with  Helipterum,  amongst  the  most  impor- 
tant plants  for  that  purpose.  Easily  grown  as  hardy 
annuals  in  any  garden  soil.  Fls.  of  two  kinds,  the  out- 
ermost ones  with  pistils  only:  involucre  dry  and  chaff- 
like, the  stiff  overlapping  scales  glabrous,  often  colored: 
heads  large,  terminating  the  branches,  normally  yellow, 
but  now  varying  into  many  colors  in  long-cultivated 
forms. 

A.    I/vs.  oblong  or  narrow  ;  grown  for  everlastings. 

B.  Heads  large,  solitary. 
Ijracte&tum,  Andr.    Fig.  1030.    Stout  annual,  lK-3ft. 

tall,  somewhat  branched,  the  terete  stems  nearly  or 
quite  glabrous:  Ivs.  many  and  rather  large,  oblong-lan- 
ceolate, narrowed  to  a  short  petiole,  entire,  green: 
heads  terminating  the  branches,  l-2}.i'  in.  across,  yellow 
or  orange,  the  short  and  obtuse  involucre-scales  imbri- 
cated. Australia.- Perhaps  the  most  important  single 
everlasting  fl.  grown  in  this  country,  particularly  for 
bold  or  heavy  design  work.  It  is  very  variable,  particu- 
larlv  in  color.  The  heads  are  pure  white  in  var.  dlhum, 
Hoft.  (ff.oVftKm,  Hort.  H.  nlveiim.  Grah.  B.M.  3857); 
scales  tipped  with  red  in  var,  bicolor,  Hort.  {£;iiclirfisuin 
bicolnr,  Lindl.  B.R.  21  :Isl41 ;  dark  scarlet  in  var.  atro- 
coccineum,  Hort.  {ff.  iilnimrri, num. Hort.);  dark  blood- 
red  in  var.  atrosanguineum,  Hort.  (ff.  atrosanguiiienm, 
Hort.).  The  forms  with  very  large  heads  are  often 
known  as  H.  macrdnthwin,  Hort.  The  double  forms  are 
often  known  as  H.  nionstrdsum,  Hort.  Other  portraits 
of  this  species  will  be  found  in  B.R.  24:58.  R.H. 
1851:101. 

BB.    Heads  medium  to  small,  in  clusters. 

C.  Color  yellow  or  orange. 
arenirium,  DC.    A  foot  or  less  high,  herbaceous:  Ivs. 

plane,  white-woolly,  the  lower  ones  oblong-obovate  and 
long-attenuated  into  a  petiole,  the  upper  ones  linear-lan- 
ceolate and  acute:  heads  globular,  in  compact  little  co- 
rymbs, bright  yellow.  Perennial,  in  sand,  France.— Ap- 
parently not  cult,  in  this  country.    See  Everlasting. 

orientJlle,  Gsertn.  (Gnaphtilium  orienlille,  Linn.). 
Stem  simple,  13^2  ft.  or  less  tall:  Ivs.  oval-oblong  to  lan- 
ceolate, obtuse,  sessile,  rather  small:  heads  bright  yel- 
low, small,  globular,  in  corymbs.  S.  Eu.  toAsiaMinor.— 
Much  cult,  in  Mediterranean  regions,  but  little  known 
in  this  country. 

apiculitum,  D.  Don.  Perennial,  1-2  ft.,  foment' se, 
leafy  below:  Ivs.  lanee-spatulate,  the  base  more  or  less 
spatulate:  heads  K  in.  across,  in  small  heads  or  clus- 
ters, orange-yellow,  the  scales  sharp-pointed.  Australia. 
—Little  known  in  this  country. 

cc.    Color  white  or  nearly  so. 

gr^andifldrum.  Less.  Perennial,  somewhat  woody,  de- 
cumbent at  the  base  :  Ivs.  crowded  near  the  base,  ses- 
sile, oliovate  to  oval  or  oblong,  obtuse,  woolly  on  both 
sides  :  heads  hemispherical,  in  corymbose  clusters, 
glossy,  cream-color,  ^^in.  across.    S.  Afr. 

diosmaefdlium.  Sweet.  Tall,  upright:  Ivs.  very  small, 
narrow-linear  (  Kin.  or  less  long),  the  margins  revolute: 
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heads  small  and  numerous,  white.  — Cult,  in  S.  Calif,  by 
Franceschi.    Australia;  sometimes  grows  20  ft.  high. 
AA.    Lvs.  orate  or  broader :  border  and  vase  plant. 
petiolitum,     DC.     (GiiaphAlium      lanatum,     Hort.). 
Tender  perennial,  cult,  for  its  long,  woolly  stems   and 
woolly  Ivs.,  either  as  an  edging  in  ribbon  borders  or  as 


1030.  Helichrysum  bracteatum  ( X  M)  • 
One  of  the  choicest  everlastings. 

an  ornament  in  lawn  vases  :  Ivs.  petiolate,  ovate  and 
broad  at  the  base,  obtuse:  heads  (not  often  seen  in 
CTilt. )  in  branched  cymes,  the  involucre  scales  obtuse, 
cream-white.  S.  Afr. —  An  old  garden  plant.  Prop,  by 
cuttings  from  stock  plants  carried  over  winter. 

HELICdDEA.    See  Billbergia. 

KELICOVtC'EB.OS  {Greek, spirallyS-horned).  Ariieeee. 
The  extraordinary  plant  shown  in  Fig.  1031  is  known  as 
the  "Hairy  Arum"  and  sold  by  the  bulb  dealers  as  Arum 
crinitiim.  When  in  flower  it  has  a  disgusting  odor, 
which  attracts  carrion  flies  and  bright  green  insects,  as 
uncanny  as  the  plant  itself.  The  plant  is  the  only  spe- 
cies in  its  genus,  the  hairiness  of  the  spadix  being  a 
very  distinct  character.  Helicodiceros  and  Dracunculus 
are  alike  in  having  few  ovules,  which  are  fastened  at  the 
top  and  bottom  of  the  cell,  but  in  the  latter  the  stanii- 
nate  and  pistillate  fls.  are  close  together,  while  in  the 
former  they  are  separated  by  a  sterile  portion.  Arum 
differs  from  both  genera  in  having  the  ovules  fastened 
in  2  series  at  the  side  of  the  cell.  The  Ivs.  of  Arum  are 
spear-  or  arrow-shaped,  while  in  the  other  two  they  are 
pedately  cut.  Latest  monograph  in  Latin  by  Engler  in 
D.O.  Mbn.  Phan.  2:004  (1879). 

Tliis  plant  is  worth  growing  once,  since  it  is  one  of 
the  great  curiosities  of  horticulture.    It  may  he  secured 
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from  bulb  dealers  in  the  fall  and  flowered  under  glass 
in  the  spring.  It  is  a  most  vile-smelling  plant  when  in 
full  flower.  The  plucky  artist  who  drew  the  accom- 
panying picture  of  this  arum  wrote  at  the  bottom  of  his 
drawing,  "Air  'em." 


1031.  Helicodiccros 


(x;^). 


muscivorus.  Eng.  {JI.  crinllus,  Schott.  Arum  crin\- 
tum,  Ait.  Draciinculus  cW«i/n.s-,  Schott).  Fig.  1031. 
Height  lyi  ft. :  spathe-limb  purple,  covered  with  purple 
hairs.   Corsica.   B.B.  10:831.    F.S.  5:445.  W.  M. 

HELICONIA  (Mt.  Helicon,  in  Greece,  seat  of  the 
Muses).  Sriliimint)cea.  Foliage  plants  allied  to  Musa. 
Perhaps  25  to  30  species  in  tropical  America.  The  plants 
are  grown  in  a  warmhouse  along  with  Alocasias,  An- 
thuriums  and  Calatheas:  the  directions  given  for  the 
cultivation  of  Calatliea  apply  very  well  to  Heliconia. 
Under  the  name  of  Wild  Plantain  or  Balisier.  H.  Bihai 
is  cult,  outdoors  in  S.  Pla.  and  along  the  Gulf  of  Mex. 
It  is  au  evergreen  shrub  rivaling  the  bananas  in  foliage 
and  scarlet  and  black  flower-sheaths.  E.  N.  Reasoner 
classes  it  among  plants  that  sprout  up  readily  in  the  ex- 
treme South  if  killed  by  frost,  and  recommends  it  as  a 
house  plant  for  the  South. 

From  Musa,  Heliconia  differs  chiefly  in  having  a  dry, 
often  dehiscing,  3-loculed,  3-seeded  fruit.  FIs.  in  clus- 
ters below  the  Ivs.,  subtended  by  bracts  afterthe  way  of 
Musa;  sepals  3,  linear,  free  or  somewhat  joined  to  the 
corolla;  corolla  short-tubed;  stamens  5;  staminodium 
1:  Ivs.  large  and  striking,  often  beautifully  marked; 
stems  arising  from  a  strong  rootstock.  Various  species 
have  been  introduced  into  cult.,  but  the  following  are 
the  only  ones  appearing  in  the  Amer.  trade. 

Bih&i,  Linn.  Balisier.  Wild  Plantain.  Becoming 
10-15  ft.  tall,  banana-like:  Ivs.  oval  or  oblong-oval,  long- 
petioled,  transversely  ribbed,  the  blades  3-5  ft.  long: 
blossom  sheaths  very  large,  scarlet  and  black,  the  fls. 
red  or  orange.  W.  Indies  and  S.  —A  most  striking  plant, 
but  rarely  seen  in  glasshouse  collections.  It  is  natur- 
alized in  the  Old  World  tropics. 

aiireo-stri&,ta,  Hort.  Perhaps  a  form  of  the  preceding: 
Ivs.  beautifully  striped  along  both  midrib  and  transverse 
veins  with  golden  yellow:  stems  striped  with  yellow  and 
green:  leaf-limb  oval-acuminate.  I.H.  29:404;  42,  p. 
289  (where  a  list  of  the  best  kinds  will  be  found).  S.H. 
2, p. 133.  F.R.  3:493. -Very  handsome.  Thebestknown 
kind. 

illiiBtris,  Hort.,  is  of  the  general  style  of  the  last,  but 
the  rib  and  veins  are  marked  with  pink.  Var.  rubricatllia, 
Hort.,  has  more  red,  the  petiole  being  bright  vermilion. 
R.H.  1896:36  (where  a  review  is  made  of  the  species). 
R.B.  21,  p.  69.    Gn.  52,  p.  359. 

angustifdiia.  Hook.  Dwarf er:  Ivs.  long  and  narrow, 
lK-2^2  ft-  long.  3-6  in.  wide,  green  :  fls.  yellowish  green, 
C-10  in  each  red  bract.   S.  Amer.   B.M.  4475.    L.  H.  B. 
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HELI6PHILA  (Greek,  SKK-Zoi'iji!/).  Cruciferce.  This 
genus  includes  a  blue-flowered  half-hardy  annual,  that 
grows  about  3  in.  high  and  is  advertised  at  present  only 
in  the  very  largest  catalogues  of  flower  seeds.  The 
genus  contains  about  61  species  of  annual  and  sub- 
shrubby  perennials,  natives  exclusively  of  S.  Africa. 
There  are  no  near  allies  of  garden  value.  The  dehis- 
cent pod  is  an  important  character  of  the  genus.  Other 
important  generic  characters  are  pods  sessile  or  pedi- 
celled,  2-celled,  2-valved:  seeds  in  a  single  row,  often 
winged.  The  racemes  are  long  and  leafless,  and  the  fls. 
yellow,  white,  rosy  or  sky-blue.  Latest  monograph  in 
English  by  Sonder  in  Flora  Capensis  1 :  35-54  ( 1859-60) . 
For  general  culture,  see  AnniiaJs. 

The  plant  in  the  trade  is  known  as  II.  arabioldes, 
Sims,  which  Sonder  refers  to  H.  pildsa.  Lam.,  var.  in- 
Clsa,  Sonder.  N.  pilosa  is  a  very  variable  species,  with 
stem  0-24  in.  high,  erect  or  diffuse,  simple  or  unbranched 
from  the  base:  lower  Ivs.  often  opposite,  the  rest  alter- 
nate: fls.  normally  sky-blue,  with  a  yellow  center,  but 
the  natural  varieties  include  lilac  and  yellow.  The  typi- 
cal H.  pilosa  has  a  stem  that  is  rough  with  spreading 
hairs :  Ivs.  hairy,  either  oblong  or  linear,  entire  or  some- 
times lobed  near  apex,  cuneate  at  base:  pods  linear, 
erect  or  spreading.  Var.  inclsa,  Senders,  has  Ivs.  linear- 
cuneate,  3-cut  at  the  apes,  rarely  5-cut,  the  lobes  linear 
or  acuminate.    B.M.  496.  W.  M- 

HELI6PSIS  (Greek,  «A-f /7,e  s»«).  Compdsita.  About 
10  species  of  hardy  herbaceous  plants,  bearing  numer- 
ous yellow  fls.  in  autumn,  and  all  native  to  N.  America. 
They  are  all  perennials  except  one,  and  that  is  not  culti- 
vated. They  are  not  common  in  gardens  because  of  the 
more  attractive  forms  in  Helianthus.  H.  Icrris,  var. 
PitcheriaiKt ,  however,  deserves  wider  popularity.  Heli- 
opsis  has  no  pappus,  while  in  Helianthus  the  pappus 
has  2  awns.  In  Heliopsis  the  rays  have  pistils,  but  may 
be  fertile  or  sterile.  In  Helianthus  the  rays  have  no 
pistils  at  all.  Stem  erect,  loosely  branching:  heads 
yellow,  long-stalked,  borne  in  loose  terminal  or  axillary 
panicles:  Ivs.  opposite,  petioled,  3-ribbed,  oblong-ovate 
to  ovate-lanceolate,  coarsely  toothed.  For  culture,  see 
Benanthiis. 

laevis,  Pers.  Stem  3-5  ft.  high  :  Ivs.  3-5  in.  long, 
thinnish,  smooth  on  both  sides  or  roughish  above:  fls. 
numerous,  lK-2^2  in.  broad,  long-stemmed.  July-Oct. 
Open  places.  Can.  to  Fla.,  west  to  III.  and  Ky.  B.M.  3372. 
Var.  Pitcheriana  {IT.  Pitcheridna,  Hort.).  A  dwarf, 
more  branching  and  bushy  form,  2-3  ft.  high,  with  a 
spread  of  3^  ft.:  fls.  produced  much  more  freely  than 
in  the  preceding  and  a  deeper  yellow.  One  of  the  best 
hardy  plants  for  the  perennial  border,  being  especially 
valuable  for  cutting  and  for  planting  in  dry  places. 
Int.  1895  by  Pitcher  &Manda.    A. G.  16:323.    F.R.  2:259. 

BC&bra,  Dunal.  Differs  from  ff,  Imvis  chiefly  in  being 
rough  throughout:  upper  Ivs.  sometimes  entire:  heads 
few,  often  solitary.  Dry  soils.  Me.  to  N.  J.  and  west  to 
Mo.  J. H.  33:359.  B.R.  7:592  (as  fl".  cnKssceHS). -Passes 
into  h-Bvis.  g,  Yf.  Fletcher. 

HELIOTBOPE.    See  Reliotropium. 

HELIOTKdPIUM  (heliotropic  ;  turning  to  the  sun) . 
BoriuiinCtvnt;.  A  widely  spread  genus  in  warm  regions, 
of  more  than  100  species.  Herbs  or  rarely  shrubs,  with 
small  flowers  in  terminal,  forking  clusters  and  alter- 
nate simple  leaves:  corolla  short  funnel-form  or  sal- 
ver-shape, the  throat  mostly  open  (sometimes  con- 
stricted) ;  stamens  5,  attached  to  the  tube,  notexserted, 
the  filaments  very  short:  ovary  4-loculed  and  splitting 
into  4  nutlets  (or  two  2-loculed  nutlets)  when  ripe,  sur- 
mounted by  a  simple  style.  There  is  a  Heliotrope  (j?. 
Ct()-rtssa'i'iCH»i,  Linn.)  native  to  the  S.  Atlantic  states, 
with  white  fls.  and  oblong  or  linear  Ivs.;  also  a  natu- 
ralized species  (H.  Indieum,  Linn.)  with  bluish  scented 
fls.  and  lance-ovate  rugose  Ivs.  The  florists'  Helio- 
tropes seem  to  be  derived  from  2  species.  H.  Peruvia- 
num,  Linn.,  is  perhaps  the  leading  species.  Pig.  1032. 
Lvs.  oval  or  oblong-lanceolate,  very  veiny,  not  conspic- 
uously narrowed  at  the  base:  fls.  small,  in  aclose  cyme, 
the  corolla  tube  little  longer  than  the  calyx.  Peru.  B.M. 
141.  — Vanilla-scented.     H.   corymbdsum,  Ruiz   &   Pav. 


The  common  garden  Heliotrope 


1032.  Heliotropium  Pcruvianu 
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{ff.  grandiflorum ^  Don),  has  louger  and  relatively  nar- 
rower Ivs.,  which  are  distinctly  narrowed  to  the  base, 
flower-clusters  larger  and  more  open,  fls.  nearly  twice 
larger  and  the  corolla  tube  nearly  twice  Ioniser  than  the 
calyx  ;  calyx  teeth  longer  and  narrower.  Peru.  B.M. 
1609.  Narcissus-scented.  Many  of  the  large-trussed  and 
large-flowered  garden  varieties  are  apparently  of  this 
species  rsither  than  of  the  former;  or  possibly  the  two 
are  hybridized.  Originally  both  species  were  violet- 
flowered,  but  the  colors  are  now  in  various  sh.ades  of 
purple,  and  there  are 
white-flowered  forms. 
H,Voltalreanuiu,Hort., 
occurs  in  our  trade- 
lists.  It  is  a  compact 
garden  form,  said  to  be 
a  hybrid.  P.M.  16,  p. 
100.  Another  species, 
H.  Europseum,  Linn.,  is 
rarely  seen  in  old  col- 
lections, particularly 
South,  and  it  is  spar- 
ingly naturalized.  It  is 
a  hoary-downy  herb 
6-18  ill.  high, with  long- 
petioled  oval  Ivs.,  and 
white  fls.  in  scirpioid 
racemes.       l   H.  B. 

The  Heliotrope  is  a 
■warmth-  and  sun-lov- 
ing plant,  preferring  a 
rich,  light  soil,  good 
drainago  and  plenty  of 
•water.  It  needs  to  be  kept  growing,  and  suffers  more 
than  many  other  plants  from  becoming  dry.  It  wilts 
easily,  and  should  never  be  allowed  to  lack  for  moisture 
in  soil  and  air.  Quickly  becoming  pot-bound,  it  requires 
frequent  shifting. 

The  Heliotrope  strikes  readily  from  terminal  cuttings 
of  the  tender  shoots  in  about  eight  or  ten  days.  Florists 
root  the  cuttings  in  pure  sand.  Cuttings  should  have 
a  temperature  at  night  of  about  50°,  with  5°-10°  of 
bottom  heat.  They  should  be  kept  from  flagging  by 
careful  watering  and  shading  as  needed.  When  the 
cuttings  have  formed  roots  about  half  an  inch  long,  they 
should  be  transplanted  to  small  pots  or  shallow  boxes 
of  light  soil,  placed  where  they  will  have  a  night  tem- 
perature of  about  60°,  sheltered  from  currents  of  air, 
watered  and  shaded  as  needed  until  established. 

The  Heliotrope  may  also  be  grown  readily  from  seed. 
These  should  be  sown  in  shallow  flats  in  light  soil,  in  a 
temperature  of  about  65°,  covered  lightly  and  kept  nicely 
moist.  When  well  up  they  may  be  treated  as  cuttings. 
For  forcing,  the  Heliotrope  should  have  a  good  ex- 
posure to  the  sun,  a  temperature  of  about  60°  at  night, 
rich  soil,  good  drainage  and  careful  watering.  The 
plant  is  preferably  grown  in  benches  in  6  inches  of 
soil.    A  plant  easily  covers  an  18-inch  square. 

In  the  open  ground  plants  should  have  a  sunny  situa- 
tion and  moist  soil.  Hereit  covers  aspace2'4  ft.  square, 
and  attains  a  height  of  2-3  ft.  They  should  not  be  set 
out  till  danger  of  spring  frosts  is  past. 

The  plant  is  comparatively  free  from  diseases  and  in- 
sect pests.  Cuttings  and  seedlings  are  sometimes  de- 
stroyed by  the  damping-ofl:  fungi,  and  under  condi- 
tions of  neglect,  plants  sometimes  become  infested  with 
mealy-bugs,  aphides,  or  the  red-spider.  Sometimes 
plants  are  ruined  by  a  disease  known  among  florists  as 
the  "black rust,"  an  ailment  similar  to  or  identical  with 
that  affecting  the  Verbena.  It  usually  appears  on  plants 
in  an  enfeebled  condition,  resulting  from  being  pot- 
bound,  from  sour  soil  or  over-potting,  followed  by  too 
low  temperature,  as  well  as  from  other  causes.  Badly 
diseased  plants  should  be  destroyed.  Others  are  some- 
times benefited  by  syringings  and  waterings  with  fiesh 
and  tolerably  strong  tobacco  tea,  in  place  of  tlie  usual 
waterings.  Repotting  and  occasional  applications  of 
weak  manure  water,  with  perhaps  a  higher  tempera- 
ture, will  also  be  found  helpful.        Ernest  Walker. 

Apart  from  its  use  as  a  border  plant  and  for  bedding, 
being  a  universal  favorite,  it  usually  forms  part  of  the 
stock  in  trade  of  florists  who  do  a  local  business,  rank- 
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ing  next  to  the  Geranium  as  a  pot-plant  for  spring 
trade.  For  cut-flowers  in  winter  it  is  equally  popular, 
but  its  lasting  qualities  when  cut  are  uncertain.  Suc- 
cessful growers  assert  that  for  best  results,  strong 
stems  and  good  keeping  qualities,  it  should  be  grown  in 
a  moderately  cool,  airy  house.  Some  of  the  best  the 
writer  has  seen  were  grown  in  a  house  suited  to  violets 
and  mignonette,  in  which  the  temperature  seldom  rose 
to  50°  F.  at  night. 

Stout,  soft  cuttings  make  the  best  plants,  and  root 
easily  in  a  temperature  of  60°  F.  Frwu  the  time  they  are 
inserted,  suflicient  water  must  be  given  to  prevent  wilt- 
ing. A  propagating  bed  is  not  required.  Ordinary  flats 
will  do  — the  medium  half-leaf  soil  and  sand.  They 
must  be  well  shaded  for  a  week  or  so.  They  are  very 
liable  to  the  cutting  bench  fungus,  and  should  be  potted 
or  boxed  off  as  soon  as  rooted,  which  should  be  in  ten 
or  twelve  days.  Any  light  soil  will  do,  and  it  need  not 
be  rich  for  the  first  shift. 

For  winter  flowers,  cuttings  may  be  taken  in  July  and 
treated  as  above.  Some  of  the  plants  among  the  spring 
batch  with  straight  stems  may  be  grown  along  for 
standards  by  taking  out  the  side  shoots  until  2  ft.  high. 
These  make  handsome  drooping  specimens.  By  prun- 
ing about  midsummer  they  may  be  kept  in  good  condi- 
tion for  years.  Stock  intended  for  spring  cuttings  is 
better  grown  continuously  in  pots,  as  the  plants  lift 
badly  in  the  autumn. 

The  plants  do  not  lift  well.  The  writer  prefers  to 
grow  a  few  left-over  bedding  plants  for  stock.  Cuttings 
struck  in  June  or  July  and  grown  continuously  indoors 
make  the  best  plants  for  winter  flowers.  Tall  young 
plants  may  be  grown  into  standards  by  taking  out  the 
side  shoots  until  they  reach  2  or  3  feet  in  height,  and 
then  letting  them  branch  out.  Shifted  along,  they  make 
large  specimens  in  12-inch  pots,  and  may  be  kept  in 
good  condition  for  years  by  judicious  pruning,  top- 
dressing  and  the  use  of  manure  water. 

Heliotrope  is  extensively  used  as  a  bedding  plant,  is 
a  favorite  in  window-gardens,  and  is  much  grown  by 
florists  for  cut-flowers.  The  ease  with  which  it  may  be 
grown  either  in  pots  or  the  garden,  the  color  and 
fragrance  of  its  dainty  flowers,  and  the  continuity  of 
bloom,  have  all  con- 
tributed to  make  it  a 
general  favorite. 

There  have  been 
numerous  garden  va- 
rieties and  a  number 
of  hybrids  —  white 
and  the  different  tints 
of  blue  predominat- 
ing. Floral  catalogues 
rarely  mention,  how- 
ever, more  than  6-8 
varieties.  Madame 
de  Blonay  has  for 
years  been  a  favorite 
white,  while  Queen 
of  Violets  is  perhaps 
the  finest  of  the 
blues.  Chieftain  is  a 
lighter  tint.  Albert 
Delaux  is  a  variety 
with  golden  varie- 
gated foliage,  but 
variegated  Helio- 
tropes are  undesir- 
able. Among  seed- 
lings double  forms 
occasionally  appear. 
They  have  no  special 
merit,  and  are  seldom 
perpetuated. 

T.  D.  Hatfield. 
HELtPTERUM       "'^^-  Helipf erum  Manelesii  ( X K) . 
(Greek   for   sun  and  Generally  known  as  Rhodauthe. 

u-iiifi;    said   to   refer 

to  the  light-plumed  pappus).  Compositce.  Including 
Acrovliiiium  and  Bhocldnthe.  About  50  species  in  Au- 
stralia and  S.  Africa,  of  which  a  few  are  cult,  as  ever- 
lastings or  immortelles  (see  Everlastings).    The  cult. 
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kinds  are  aunual  herbs  (or  grown  as  such),  of  easiest 
cultivation  in  any  garden  soil.  Fls.  mostly  perfect,  with 
5-toothed  open  corollas:  akenes  woolly,  bearing  a  pap- 
pus of  many  plumose  bristles:  involucre  glabrous,  obo- 
vate  or  top-shaped,  silvery  or  rose-colored:  plants 
mostly  glabrous.  This  and  Helichrysum  are  amongst 
the  most  important  of  everlasting  flowers. 
A.  Heads  large,  many-flowered. 
B.  Lvs.  broad. 
Hinglesii,  Muell.  {Bhoddnthe  Mdnglesii,  Lindl.  Boc- 
cdrdia  Mdnglesii,  Voss).  Fig.  1033.  Neat  glaucous  an- 
nual, 12-18  in.  tall,  with  very  slender,  long  pedicels, 
bearing  pretty  nodding  heads:  lvs.  thin,  oval  or  elliptic, 
clasping:  involucre  silvery-chaify,  the  ray  florets  origi- 
nally clear,  handsome  pink,  but  now  varying  to  white 
{R.  dlha,  Hort.),  and  to  dark  red  (B.  atrosanguivea', 
Drumm.).  Var.  macuIAtum  (  ii".  mnciiM^n,  Drumm.  Boc- 
cdrdia  Mdnglesii,  var.  maeuldla,  Voss),  is  usually 
larger, with  shorter  lvs.  and  involucre  flecked  with  red: 
rays  pink  or  white.  Austral.  B.R.20:1703.  — A  charm- 
ing plant,  and  one  of  the  few  everlastings  which  retains 
much  of  its  grace  and  beauty  after  being  dried.  There 
are  double-fld.  forms,  i.  e.,  those  with  all  or  nearly  all 
the  florets  ligulate.  Excellent  also  for  pot  culture. 
Seeds  of  the  mixed  vars.  are  sometimes  sold  under  the 
name  Bhodanthe  varius. 
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rdseum,  Benth.  (Acro- 
cliniiim  rdseum,  Hook. 
Boccdrdia  rdsea,  Vo.ss). 
Fig.  1034.  Annual,  1-3  ft. 
high,  glabrous,  with  many 
strict  simple  branches 
from  the  crown,  each  stem 
terminated  by  one  large 
head:  lvs.  numerous,  al- 
ternate, small  and  linear: 
rays  many,  pointed,  bright 


pink  (or  varying  to  white  in  ff.  dlium,  Hort.).   Austral. 
B.  M.  4801.  — A  very  serviceable  and  handsome  plant. 

AA.  Heads  small,  clustered. 

Humboldtianum,  DC.  (H.  Sdiifordii,  Hook.   Boccdrdia 

Humboldtidna ,  Voss).     Fig.  1035.    Annual  (or  cult,  as 
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such),  erect  or  with  a  decumbent  base,  the  stems  some- 
what branching:  lvs.  (and  stems)  white-tomentose, 
linear  or  lance-linear,  pointed,  alternate:  heads  small, 
oblong,  yellow,  in  a  dense  corymbose  truss.  Australia. 
B.M.5350. 

corymbifldrum,  Schlecht.  {Boccdrdia  corymbiflora, 
Voss).  Annual,  lower  than  the  last,  more  branchy:  lvs. 
broader:  heads  2-3  times  larger,  top-shaped,  in  small 
corymbs,  the  prominent  rays  white.    Australia. 

HELLEBORE,    See  Helleborus. 

HELLEBORUS  (ancient  name  of  H.  orientalis,  mean- 
ing unknown).  Ban  line  II I  deed.  Hardy  herbaceous  per- 
ennials, about  8  species,  natives  of  Europe  and  western 
Asia.  Erect,  with  large  palmately  divided  lvs.,  the  ba- 
sal long-petioled,  the  upper  sessile  and  sometimes  re- 
duced to  bracts:  fls.  large,  white,  greenish,  red,  purple, 
or  yellowish;  sepals  5,  broad,  petal-like,  mainly  persis- 
tent; petals  small,  tubular,  furnished  with  claws;  sta- 
mens many  ;  carpels  3-10,  sessile,  forming  leathery, 
many-seeded  capsules,  dehiscent  at  the  apex. 

All  the  kinds  will  thrive  in  ordinary  garden  soil,  but 
for  the  best  results  use  a  soil  of  rich  loam  and  coarse 
sand,  with  a  top-dressing  of  rotten  manure.  A  moist, 
well-drained,  partially  shaded  situation  is  preferable. 
The  species  may  be  planted  in  shrubbery  borders,  and 
in  rockeries,  or  if  wanted  for  cut-flowers  they  should  be 
planted  in  beds.  An  important  point  is  not  to  disturb 
the  plants  when  once  established,  as  they  are  very  sen- 
sitive to  frequent  changes  of  location.  AH  the  species 
bloom  before  spring  arrives;  a  few  mild  days  in  Decem- 
ber or  January  will  bring  out  the  buds  of  H.  niger  va- 
rieties, and  the  others  are  not  far  behind.  They  are 
easily  forced  under  glass.  Strong  plants  should  be  taken 
up  into  large  pots  and  gradually  inured  to  a  warm  tem- 
perature. Blossoms  may  thus  be  brought  forth  at  any 
time  desired  in  winter.  Prop,  best  by  division  in  fall  or 
spring;  but  if  seeds  mature  they  will  germinate  well 
if  planted  immediately  in  pans  or  in  rich,  open  ground. 
Seedlings  should  bear  flowers  the  third  season.  Mono- 
graphs by  J.  G.Baker  in  G.C.  II.  7:432  (1877  and  by 
Thos.  Moore  in  G.C.  II.  11:431  (1879). 

A.   ii's.  dying  annually,  thin. 

viridis,  Linn.  Stem  scapose:  rootstock  creeping:  1 
basal  leaf  8-12  in.  broad,  on  petiole  (i-10  in.  long;  seg 
ments  7-11,  oblong,  acute,  sharply  serrate  :  A.-steiu 
hardly  exceeding  the  basal  leaf,  bearing  3-6  fls.  anft 
large,  leaf-like  bracts:  fls.  large,  yellowish  ^reen;  se- 
pals broadly  oblong,  obtuse,  spreading:  capsules  about 
4,  as  long  as  the  sepals,  transversely  ribbed  ;  stylj 
erect.  Eu.  Nat.  in  eastern  states.  G.C.  11.  25:553.- 
Not  so  much  used  as  the  other  species  here  given. 

Var.  purpurisoens,  Waldst.  &  Kit.  DifTers  chiefly  iv 
the  central  leaf-segments  being  deeply  palmately  cleft, 
iind  the  fls.  much  tinged  with  purple,  especially  on  t ..« 
outside.    Hungary.    B.M.  3170. 

AA.  I/vs.  evergreen,  corificecus. 
B.  Flower-stem  never  more  than  once  forked:  fls.  1  or  3 

nlger,  Linn.  Christmas  Rose.  Pig.  10.36.  Stemless: 
rootstock  short,  black:  only  1  leaf  somewhat  irregularlj 
divided  into  lobes,  toothed  on  the  outer  half  ;  petioI,j 
5-7  inches  long:  flower-stem  simple  or  once  branched: 
fls.  very  large;  sepals  white,  or  flushed  with  purple: 
capsules  6-8.    Rocky  places,  Eu.    B.M.  8.    Gn..55,p.  13. 

Var.  angustifdlius,  Hort.  (var.  minor.  Hort.).  Plant 
and  leaf  similar,  but  fls.  small.  Very  pretty.  G.  C.  II. 
21:85,  and  111.21:19. 

Var.  altifdiius,  Hayne  (var.  mAjor,  Hort.  V&r.mdjti- 
wms.  Hort.).  Petiole  reaching  1  ft.  in  length:  fls.  the 
largest  in  the  genus,  3-5  in.  across,  and  often  several 
on  same  stem.  Gn.  14:142;  48:1021.  G.  C.  II.  20:093. 
A. 6.11:63. 

BB.  Flower-stem  forked  S  or  S  times:   fls.  several 
or  ynany. 

orient&liB,  Lam.  Stemless;  short  creeping  rootstock: 
1  radical  leaf,  7-9-lobed;  segments  G  in.  long,  1^-2  in. 
broad,  acute,  serrate  in  the  outer  half,  pubescent,  with 
strongly  raised  veins  beneath;  petiole  1  ft.  long:  flower- 
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stem  over  1  ft.  high,  forked  above,  2-6-fld.,  large,  leaf- 
like  bracts;  sepals  roundish,  imbricated,  white,  purple 
beneath  and  purple  edges,  spreading:  capsules  oblong, 
shorter  than  the  sepals,  transversely  ribbed  :  style  erect 
or  incurved.  Asia  Minor.  Gn.  47,  p.  136.  — There  are  nu- 
merous varieties  of  this  beautiful  species, 
c.  Purple-fid.  varieties. 
Var.  Cdlchious,  Kegel.  Stem  purple-spotted,  quite 
glaucous:  1  leaf  to  each  fiower-stem:  Us.  3-6  on  a  stem 
deep  bright  purple,  both  inside  and  out.  Asia  Minor 
BM.  ioHl  (S.S  il.  atrorubens).  Gt.  1860:293,  Var.  Col- 
chicus-punctitus,  T.  Moore.  Pis.  deeper  plum-purple 
more  glaucous,  exquisitely  mottled  inside  with  innumer 
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1036.  Christmas  Rose,  Helleborus  Niger  (XH). 

able  dark  dots.  Gn.  16:189,  f.  8. -One  of  the  handsomest 
of  all  the  Hellebores. 

Var.  Abchfisicus,  A.  Braun.  Much  like  var.  Colchicus, 
but  differing  in  having  2  or  more  Ivs.  to  a  flower-stem. 
Caucasus  region.  Gt.  1866:496  (as  II.  Caucasicus,  var. 
Abchaslcus,  Kegel). 

Var.  atrinibens,  Waldst.  &  Kit.  Only  1  leaf  on  a 
flower-stem,  glabrous,  thinner  in  texture  than  in  the 
rest  of  the  orientalis  group:  segments  narrow:  fls.  2-4 
on  a  stem;  sepals  dark  purple  outside,  greenish  purple 
within.  Hungary.  R.H.  1865:231.  — A  connecting  link 
between  the  viridis  and  orientalis  groups. 

Var.  rtibro-purpiireus,  Hort.  (H.  atrnpiirpurea,  Hort. ). 
A  seedling  of  var.  atroriibeus. v,'ith  bold  foliage  and  pur- 
ple flower-stems:  fls.  spreading,  deep  purple.  Charac- 
ters well  fixed  and  very  handsome.  Gn.  16:189,  f.  1.  R.H. 
1884:564. 

Purple-fld.  hybrids  of  the  varieties  of  R.  orientalis  are 
found  in  the  trade  under  the  following  names:  Var. 
elenans;  var.  iridescens;  F,  C.  Heinemitnn.  fls.  very 
large,  imbricated,  deep  purple  and  mottleil :  Fniii  Irtiu/ 
Heiiiemunn,  fls.  rose-purple  outside,  greenish  wliite, 
with  dark  lines  and  dots  inside;  Gritclun  Ueinemaiin, 
red-fld.,  strong  grower;  ffofqarten-I nspector  Sartwig, 
fls.  rose-purple  without  and  greenish  within;  Apotheker 
Sogren,  rose-purple,  very  large. 

oe.  White-fid.  varieties. 
Var.  Olympicus,  Lindl.  Glabrous  :  fls.  small,  but 
spreading,  very  numerous;  sepals  green  on  outer  sur- 
face, white  within.  Bithynia.  B.R.  28 :.')8. -Hybrids 
closely  allied  to  this  have  been  given  the  trade  names: 
Willy  Schmidt  and  Prof.  Dr.  Schleicher, 


Var.  gutt&tus,  A.  Braun.  Glabrous,  green  stem: 
sepals  green  outside,  white  within  and  elegantly  spotted 
with  purple  crimson  dots.  Caucasus  region.— Two  al- 
lied hybrid  forms  are  named :  Commerz  Benary  and 
Albin  Otto.    Gn.  16:189,  f.  4. 

Var.  antiqudrum,  A.  Braun.  Glabrous,  green  mottled 
stem:  fls.  as  invar.  Olympicus,  but  more  imbricated, 
maintaining  the  bell-shaped  foi-m.  B.K.  28:34  (as  H. 
orientalis,  Lindl.).    Gn.  16:189,  f.  3, 

ccc.  Green-fid.  variety. 
Var.  Cauc&sicus,  A.  Braun.     Lvs.  very  glossy;    seg- 
ments more  oblong  than  in  the  type,  often  3  or  4  in. 
broad  :    sepals    round,    pale    green,   much    imbricated. 
Caucasus  region.  g^  q^  Davis. 

HELMET  FLOWER.  Aronit-im,  Coryanthes  and  -ScM- 
teUuria. 

HELONIAS  (Greek,  swamp-loving).  Lili&cew. 
S\v.\MP  Pink.  This  genus  includes  a  rare  hardy  peren- 
nial bulbous  plant  which  grows  in  bogs  from  northern 
N.  J.  to  N.  C,  and  is  sold  by  dealers  in  native  plants. 
In  very  early  spring  it  bears  a  hollow  scape  1-2  ft.  high, 
crowned  by  a  raceme  1-3  in.  long,  composed  of  perhaps 
30  pink  or  purplish  fls.,  each  %  in.  across,  6-lobed,  and 
with  6  blue  anthers.  The  genus  has  probably  only  one 
species,  the  other  plants  called  Helonias  being  largely 
referred  to  other  genera,  which  are  distinguished  in 
Britton  and  Brown's  Illustrated  Floral  :399.  The  genus 
is  placed  by  Britton  and  Brown  in  Melanthaceae,  an  or- 
der included  in  the  Liliacese  by  Bentham  and  Hooker. 
Helonias  has  a  short,  stout  rootstock  like  a  leek.  The 
allied  Heloniopsis  is  also  in  the  trade. 

huUata,  Linn.  Swamp  Pink.  Stud  Pink.  Lvs.  sev- 
eral or  numerous,  thin,  dark  green,  clustered  at  the  base 
of  the  scape,  6-15  in.  long,  H-2  in.  wide,  with  fine  par- 
allel nerves  :  scape  stout,  bracted  below.  Apr.,  Ma}'. 
B.M.  747.  L.B.C.  10:961.  B.B.  1:402. -Int.  by  H.  P. 
Kelsey. 

Helonias,  which  is  perfectly  hardy,  is  so  easily  propa- 
gated by  division  that  it  is  hardly  worth  while  to  grow 
from  seed.  Under  cultivation,  also,  it  seems  to  rarely  ma- 
ture perfect  seed.  It  multiplies  itself  rapidly  from  off- 
sets, a  single  plant  often  providing  a  dozen  others  in  a 
season.  It  is  found  growing  in  dense  shade  and  also  in 
the  full  glare  of  the  sun,  always  in  wet  sphagnum  bog 
in  the  latter  case,  while  in  the  shade  it  sometimes 
spreads  to  dry  ground.  Although  one  of  the  showiest  of 
all  American  bog  plants,  it 'S  comparatively  little  known 
here,  though  better  in  England.  It  makes  an  elegant 
pot-plant.  Haelan  P.  Kelsey  and  W.  M. 

HEL0NI6FSIS  (Greek,  like  Eelonias).  Liliitcece. 
This  includes  an  herbaceous  plant  resembling  our 
swamp  pink,  Helonias  buUuia,  in  the  color  of  its  fls. 
and  stamens,  but  the  fls.  are  larger  and  fewer,  and  the 
lvs.  numerous  and  tufted.  The  style  in  Heloniopsis  is  a 
conspicuous  feature,  being  long  and  red,  tipped  with  a 
purple  undivided  stigma,  while  in  Helonias  the  style  is 
very  short  and  3-cut.  Both  genera  are  separated  from 
numerous  allied  genera  by  the  septicidal  dehiscence  of 
their  capsules.  The  fls.  are  bell-shaped,  drooping,  deep 
pink,  6-lobed,  with  6  red  filaments  and  purple-blue  sta- 
mens. The  genus  has  about  4  species.  The  following 
grows  in  the  mountains  of  Japan  at  an  altitude  of  2,000- 
7,000  ft.,  and  is  presumably  hardy.  It  was  once  offered 
by  John  Saul,  of  Washington,  D.  C. 

Japdnica,  Maxim.  Rootstock  short,  stout,  with  long 
root  fibers  :  lvs.  oblanceolate,  persistent,  green  tinged 
purple:  seeds  small,  very  numerous,  with  a  conspicuous 
tail  at  each  end.    B.M.  6986. 

HELWiNGIA  (after  G.  A.  Helwing,  1666-1748,  a 
German  clergyman,  who  wrote  on  the  botany  of  Prussia ) . 
Aralidcetv.  A  curious  deciduous  shrub,  remarkable  for 
the  reason  that  the  small,  inconspicuous  greenish  fls. 
are  borne  in  clusters  on  the  midribs  of  the  lvs.  at  aliout 
the  center  of  their  upper  surfaces.  Of  not  much  decora- 
tive value  and  therefore  rarely  cultivated,  but  interest- 
ing on  account  of  the  unusual  position  of  the  fls.;  ten- 
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der  North.  It  seems  to  grow  in  any  soil  that  is  some- 
what moist.  Prop,  by  Kreeuwood  cuttings  under  glass. 
Two  species  in  Jap.  auii  Himal.  Fls.  dioecious,  short- 
pedioelled,  with  obsolete  calyx,  3-5  petals  and  stamens 
and  3— 1-celled  ovary:  fr.  a  berry-like,  3-4-seeded  drupe. 

Japbnica,  A.  Dietr.  {11.  rusciflnni,  Willd.).  Bushy 
shrub,  3-5  ft.  high  :  Ivs.  petioled,  ovate  or  elliptic-ovate, 
acuminate,  serrate,  stipulate,  lJ^-3  in.  long:  fls.  in  June, 
the  stuminate  generally  with  3,  the  pistillate  with  4 
petals.  Jap.    S.Z   86.   A. G.  13:8. 

A.  Phelps  Wyman. 

HEMEROCALLIS  (Greek,  beautiful  by  day:  because 
the  blossoms  close  at  night).  LiliUcea;.  Yellow  D.iy 
Lilies.  This  genus  includes  the  Lemon  Lily  ( H.  f!a  va  ) . 
which  is  one  of  the  hardiest  and  most  delightful  of  all 
herbaceous  perennial  plants.  It  easily  ranks  among  the 
50  most  popular  plants  for  the  home  garden.  All  the 
blue  and  white  Day  Lilies  belong  to  the  genus  Funkia: 
all  the  yellow  and  orange  Day  Lilies  belong  to  Hemero- 
callis.  The  Yellow  Day  Lilies  have  narrow,  grass-like 
foliage,  and  their  flowers  have  wider  funnels.  The  blue 
and  white  Day  Lilies  have  very  broad  foliage,  which  is 
not  at  all  grass-like.  The  flowers  of  Funkia  are  borne 
in  racemes;  of  Hemerocallis  in  corymb-like  panicles. 

Hemerocallis  has  only  7  species,  all  of  which  are  culti- 
vated. The  plants  are  all  remarkably  free  from  enemies, 
and  need  no  protection  of  any  kind,  even  in  the  severest 
winters.  The  roots  are  bundles  of  fleshy  tubers,  and  are 
sometimes  classed  with  bulbs  in  catalogues  of  nursery- 
men. Small  plants  will  flower  freely  the  first  year. 
Clumps  can  often  be  left  undivided  for  4  or  5  years 
without  a  loss  in  size  or  number  of  flowers,  but   as  a 
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1037.   Lemon  Lili< 


erocallis  flava. 


general  thing  all  robust-growing  herbaceous  perennials 
should  be  divided  every  second  year.  In  old  clumps  the 
roots  often  become  firmly  matted  near  the  middle,  and 
the  wasteful  competition  between  the  too-numerous 
roots  weakens  the  vitality  of  the  plant.  Next  io  77. 
flaua,  the  oldest  garden  favorites  among  the  Yellow  Day 
Lilies  is  77.  fulva,  sometimes  called  Brown  Day  Lily,  and 
erroneously  in  some  catalogues  the  Lemon  Lily.  II. 
fulva  is  a  taller  plant,  with  later  and  orange-coloreci  fis. 
and  wavy  inner  segments.  Within  five  years  a  new 
species,  G.  auratitiaca^  has  come  into  great  prominence, 
and  its  var.  fnajor  by  some  connoisseurs  is  considered  the 
finest  of  all  Day  Lilies.  As  a  rule,  double  forms  are  not 
as  popular  as  the  types,  and  for  the  writer  they  lack  the 
simplicity  and  definite  character  of  the  single  flowers. 
Yellow  Day  Lilies  have  a  wholesome  fragrance.  The 
individual  flowers  are  short-lived,  but  there  is  a  good 
succession.  The  plants  thrive  in  almost  any  garden  soil, 
but  are  most  luxuriant  along  the  borders  of  ponds  or 
moist  places,  and  in  partial  shade.  The  flowers  are  ex- 
cellent for  cutting.     Plants  prop,  by  division. 

R.  B.  Whyte  gives  the  succession  of  bloom  at  Ottawa, 
Canada,  as  follows:  77.  I>iniif>ftiri-ii ,  June  4:  hiiii"/-. 
Middendorfii  and  '77,  „,//.,,■,,;,.  .Inn,-  II  :  nilih,  „s.  .huif 
18:  full'a,Ju\v2:  a  nra  i,li<n„  .  y:,r.  iii.i  i„r.  .Jn]v'.>:  fiilr,,, 
var.  Kxmnso,  July  2:i,  iiiid  dislicha  fl.  jjL,  July  30.     He 
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adds  that  II.  DnmortUrii,  aiirantiaca  var.  major  and 
77.  ntfilan.'i  dift'er  from  all  others  in  the  fls.  being  red- 
dish brown  outside,  which  is  very  marked  in  the  bud. 

A.  Fls.  fragrant. 

B.  Inner  segments  of  perianth  firm:  veins  not  joined  by 

cross  veins:  color  yellow. 
c.  Blossoms  in  June. 
fl4va,  Linn.  Lemon  Lily.  Fig.  1037.  Lvs.  18-24  in. 
long.  6-8  lines  wide :  scapes  longer  than  the  Ivs. :  corymb 
C-9-fld. :  pedicels  12-24  lines  long:  tube  6-15  lines  long. 
Europe,  temperate  Asia.  B.M.  ly.  A. G.  17:437.  Gn.  48, 
p.  400.  — In  some  important  works  on  gardening  the  color 
is  erroneously  given  as  orange. 

cc.  Blossoms  in  July. 
Thiinbergii,  Baker.  "Except  for  its  later  flowering, 
Thunbergii  does  not  differ  materially  from  flava." 
Baker.  hvH.  ii-7%  lines  wide:  corymb  loose,  8-10-fld., 
with  1  or  2  fls.  lower  down:  tube  nearly  I  in.  long:  fls. 
lemon-yellow,  opening  widely,  3  in.  across:  segments 
membranous,  crisped.  Japan.  Int.  1890.  — Rare.  R.  B. 
Whyte  writes  that  the  fls.  are  not  nearly  as  large  as 
those  of  H.  flava,  appear  in  June,  and  that  H.  Than- 
bergii  differs  from  all  others  in  having  the  upper  6  to 
10  in.  of  the  scape  thickened  and  flattened. 

BB.    Inner  segments  membranous  and  wavy  at  the 
margin:  a  few  veins  joined. 

C.  Lvs.  2-S  lines  wide  •  tube  and  pedicel  long  :  color  of 

fls.  yellow. 
minor.  Mill.  (77.  graminea.  And.,  not  Schlecht.  B. 
graminifolia,  Schlecht.).  Lvs.  15-18  in.  long,  darker 
green  than  in  the  other  species :  scapes  about  as  long  as 
the  vs.:  corymb  3-U-fld. :  pedicels  3-24  lines  long. 
July,  Aug.   N.Asia.    B.M.  873. 

cc.  Lvs.  6-8  lines  wide  :  tube  very  short  :  color  of  fls. 
orange. 
OumoTti^rii,  Morren  (77.  rutilans,  Hort. ).  Height 
lH-2  ft.:  lvs.  12-15  in.  long  :  scapes  hardly  as  long  as 
the  lvs.:  corymb  2-3-fld.:  pedicels  3-6  lines  long:  fls. 
2-2K  in.  long,  while  they  are  3-4  in.  long  in  all  the  other 
species  ;  inner  segments  5-6  lines  wide.  Jap.  B.H. 
2:43.  Gn.  31 :589.  — ff.  Hieboldii  is  now  practically  aban- 
doned as  a  trade  name.  The  yellow-fld.  species  of  this 
name  is  77.  Dumortierii  ;  the  blue-fid.  species  pictured 
in  L. B.C.  19:1809  and  P.M.  5:25  is  Funkia  Sieboldii. 
Var.  fldre  pl^no  (77.  dislicha  plena,  Hort.)  is  less  cuit. 
This  species  is  the  earliest  to  blossom.  R.  B.  Whyte 
considers  77.  rutilans  distinct. 

ccc.    Lvs.  8-12  lines  wide. 
D.    Color  of  fls.  orange:  tube  8-9  lines  long. 

aurantiaca,  Baker.  Height  2H-3  ft.:  lvs.  more  than 
12  lines  wide:  corymb  6-8-fld. :  fls.  bright  orange,  open- 
ing less  widely  than  any  other  species.  July.  Jap.  or 
E.  Siberia?  — The  type  was  introduced  to  cult,  in  1890  and 
has  rapidly  given  way  to  var.  m&jor.  Baker,  introduced 
1895,  which  is  larger  in  all  parts.  Lvs.  12-18  lines  wide: 
tube  9  lines  long:  fls.  when  expanded  5-0  in.  across. 
July-Sept.  Jap.  G.C.  III.  18:71.  Gn.  48:1041  and  50, 
p.  17.  J.H.  III.  31:157.  A.G.  18:179. -Closest  to  Du- 
mortierii, from  which  it  is  chiefly  distinguished  by  its 
much  larger,  later  and  more  reddish  fls.  and  longer 
tube. 

LID.    Color  of  fls.  yellow  :   tube  5-6  lines  long. 

Middendoriii,  Traut.  &  Mey.  Name  variously  mis- 
spelled. Height  1-1 H  ft.:  Ivs.  15-18  in.  long,  8-12  lines 
wide:  scapes  about  as  long  as  the  lvs.:  corymb  2— 4-fld. : 
pedicels  almost  none  :  inner  segments  9-12  lines  wide. 
Amur  region.    Gt.  plate  522.    R.H.  1897,  p.  1.39. 

AA.  Fls.  not  fragrant. 
fulva,  Linn.  {B.  dislicha,  Don).  Lvs.  18-24  in.  long, 
9-15  lines  wide:  corymb  6-12-fld.:  fls.  orange;  pedicels 
short;  inner  segments  with  wavy  margins,  with  nu- 
merous veins  joined  by  cross  veins.  July,  Aug.  Eu., 
temperate  Asia.  B.M.  64  (central  band  of  white).  Mn. 
5.  I'.  i;i:i.  Var.  Kwanso  {H.  Kwnnso,  Hort.),  the 
"Double  Orange  Lii v."  Iilooms  longer  than  any  single- 
flj.  form,  according  to  Meehan.    Gt.  500.    It  has  a  sub- 
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variety  with  variegated  Ivs.  Var.  !16re  pleno,  Hort.,  is 
shown  in  F.S.  18:1891,  with  a  red  spot  on  the  middle  of 
eaeli  segment.  Gn.  48,  p.  401.  R.H.  1897,  p.  i:!9.  Var. 
variegata  has  a  stripe  of  white  down  the  middle  of 
each    leaf.  W.  M. 

HEMICJCLIA  (Greek,  semi-circular;  referring  to 
the  scar  or  furrow  on  the  seed).  Kuphorhiitcei?.  This 
includes  a  spreading  tree,  attaining  a  height  of  40  ft., 
which  is  cult,  in  S.  Calif,  by  Franceschi,  who  values  it 
for  its  "beautiful  holly-Uke  Ivs.  and  red  fruits."  The 
genus  has  about  9  species,  natives  of  India,  Ceylon  and 
the  Eastern  Archipelago,  with  no  near  allies  of  garden 
value.  Trees  or  shrubs;  Ivs.  alternate,  petioled,  entire, 
leathery  when  full  grown:  fls.  diuecious;  petals  none; 
sepals  of  staminate  fls.  4-5,  the  inner  often  larger  and 
somewhat  petal-like :  f r.  a  globose  or  ovoid,  indehiscent 
drupe:  seed  by  abortion,  usually  solitary.  E.  Austra- 
lasica  is  told  from  the  other  2  Australian  species  by  its 
very  short  filaments  and  glabrous  ovary. 

Austral&sica,  Muell.  Arg.  Lvs.  broadly  ovate  to 
ovate-oblong,  obtuse,  lH-3  in.  long,  finely  veined  be- 
low: fr.  nearly  Jo  in.  long,  very  smooth,  red  and  succu- 
lent, enclosing  a  stone. 

HEMIONiTIS  (Greek,  mule;  the  plants  erroneously 
suppo.sed  to  be  sterile).  Polijpodi&cea .  A  genus  of 
tropical  ferns,  with  copiously  netted  veins  and  naked 
sori  following  the  veins.  Eight  or  9  species  occur  in 
the  tropics  of  both  hemispheres.  The  plants  are  dwarf, 
and  are  grown  in  Wardian  cases  by  a  few  fanciers  in 
the  Old  World.   For  culture,  see  Ferns. 

H.  palmntn,  Linn.  Lvs.  palmate,  2-6  in.  wide,  with  5  nearly 
©qu,il  triangular  divisions,  those  of  the  sterile  lvs.  less  acute; 
surfaces  pubescent.  W.  Indies, Mex..  S.Anier.— H.  elegans,  Dav. 
Lvs.  4-10  in.  wide,  with  a  broad  sinus  at  the  base  and  5  long 
slender,  lanceolate  divisions:  plant  smooth.  Mex.  G.F.  4;485. 
L.  M.  Underwood. 

H£MIT£:LIA  (Greek,  icith  half  a  roof;  referring  to 
sori).  Cyatlimilcew.  A  genus  of  tree  ferns  of  the  tropics, 
with  round  or  semiglobose  sori  and  an  inferior  indu- 
sium,  consisting  of  a  scale  which  is  often  indistinct  and 
deciduous.  Some  20  species  occur  in  both  hemispheres. 
For  culture,  see  Ferns. 

H.  Ouianensis,  Hook.  Rachis  slightly  scaly  and  hispid:  lvs. 
bi-tripinnate,  the  secondary  rachis  distinctly  winged,  especially 
at  the  upper  portion:  sori  few  in  each  segment,  usually  2-4; 
indusium  ciliate  and  often  lobed.  Var.  Partidtc,  Hort.,  is  the 
form  commonly  in  cultivation.  British  Guiana.  I.  H.  24:280. 
— H.  Lindeni,  Hook.  Lvs.  pinnate,  the  pinnse  distant  and 
slightly  stalked.  6-12  in. long,  1-1^  in.  broad,  the  base  truncate 
or  wedge-sh.aped  ;  sori  in  2-3  irregular  lines  near  the  margin. 
Venezuela.  I.H.  42:46.  L.  M.  Undehwood. 

HEMLOCK  in  Old  World  literature  is  what  we  call 
Poison  Hemlock,  an  umbelliferous  herb  named  Conium 
maculatnm.  By  Hemlock,  Americans  mean  Hemlock 
Spruce,  an  evergreen  tree,  Tsuga  Canadensis. 

HEMP.  Common  Hemp  is  Cniintihi.i  sniira  (which 
see).  Bowstring  H.,  see  Smiseriiriti .  Manilla H.,  ilfMsa 
textilis.    Sisal  H.,  Aijave  riijida,  var.  Hisalnna. 

HEN-AND-CHICKENS,  A  proliferous  form  of  the 
English  daisy,  AV^/is  perennis  ;  also  the  tliick-leaved 
rosettes  of  Cotyledon,  used  in  carpet-bedding  and  known 
as  Echeveria. 

HENBANE.   Ilijoscyamus  niger. 

HENDERSON,  PETEE  ( Plate  X. ) ,  1822-1890,  market- 
gardener,  florist,  seedsman  and  author,  was  born  at 
Pathhead.near  Edinburgh,  Scotland,  in  1822,  and  died  in 
Jersey  City,  Jan.  17,  1890.  He  was  trained  in  Old  World 
methods  of  gardening,  came  to  America  in  1843,  worked 
under  Geo.  Thorburn  and  Robert  Buist,  and  in  1847  be- 
gan business  in  Jersey  City  as  a  market-gardener,  with  a 
capital  of  $500,  saved  by  3  years'  hard  work.  He  contin- 
ued to  live  there  until  his  death.  The  publication 
of  "Gardening  for  Profit"  in  ISGo  marks  an  era  in 
American  horticulture.  It  was  the  first  American  book 
devoted  entirely  to  market-gardening,  and  it  helped  to 
induce  many  persons  to  enter  the  business.  By  the  time 


of  his  death  about  150,000  copies  of  the  book  are  said  to 
have  been  distributed.  It  was  written  in  an  aggiegate 
of  100  hours,  when  the  author  was  working  IG  hours  a 
day,  largely  at  manual  labor.  At  the  noon  intervals  and 
late  at  night  he  wrote  this  work  lying  on  his  back,  with 
a  pillow  under  his  head.  The  secret  of  its  success,  and 
of  the  author's,  was  the  invention  of  new  methods 
adapted  to  operations  on  a  large  scale.  The  second  edi- 
tion in  1874,  and  the  third  in  1887,  are  both  thorough  re- 
visions. 

"Henderson's  Practical  Floriculture,"  1808,  was  an 
epoch-making  book  in  commercial  floriculture.  Up  to 
this  time  most  works  on  flower-gardening  had  been 
written  for  the  amateur.  This  point  of  view  is  neces- 
sarily the  commoner  one,  and  Henderson's  contribution 
to  it  was  "Gardening  for  Pleasure,'-  1875.  In  the  compi- 
lation of  "The  Handbook  of  Plants,"  1881,  he  was  largely 
aided  by  C.  L.  Allen,  and  in  the  second  edition,  1890,  by 
W.  J.  Davidson.  "Garden  and  Farm  Topics"  was  issued 
in  1884,  and  in  the  same  year  appeared  "How  the  Farm 
Pays,"  a  stenographic  report  of  conversations  between 
Wm.  Crozier  and  Peter  Henderson.  It  is  claimed  that 
nearly  a  quarter  of  a  million  copies  of  his  various  works 
have  been  sold.  His  seed  business  was  founded  at  New 
York  in  1865.  Lately  more  than  200.000  copies  of  the 
various  catalogues  have  been  distributed  annually. 

Few  men,  if  any,  have  done  so  much  to  simplify  and 
improve  methods  of  handling  plants  for  commercial 
purposes.  His  greenhouses  were  an  ol>,iect  lesson  to 
many  visitors,  his  methods  were  widely  copied,  and  his 
business  successes  were  the  goal  of  ambitious  market- 
gardeners  and  florists,  among  whom  he  was  for  many 
years  the  most  commanding  figure.  He  was  a  freqtient 
contributor  to  the  horticultural  and  agricultural  maga- 
zines, and  during  his  forty-two  years  of  business  life  is 
supposed  to  have  written  or  dictated  at  least  175,000 
letters.  Two-thirds  of  these  letters  were  written  with 
his  own  hands,  and  he  always  replied  promptly  to  in- 
quiries about  methods  of  cultivation.  A  self-made  man, 
simple  and  abstemious  in  his  habits,  he  was  a  tireless 
worker.  He  combined  in  a  high  degree  the  faculties  of 
growing  plants  and  of  business  ability.  His  mastery  of 
details  was  complete.  His  books  are  exceptionally  read- 
able, bis  powerful  personality  appearing  through  every 
page.  The  records  of  his  personal  experience  are  prac- 
tical, ingenious  and  fertile  in  suggestion.  An  account 
of  his  life  is  published  in  a  memoir  of  48  pages  by  his 
son,  Alfred  Henderson.  ■^_  jj 

HfiNFEEYA.    See  Asystasia. 

HEPATICA  {liver-like,  from  the  shape  of  the  leaves). 


SanuncuMcew.  Hepatica 
3  species,  natives  of  the 
north  temperate  zone. 
Stemless,  low  perennials: 
lvs.  3-lobedand  sometimes 
toothed ;  appearing  after 
the  flowers  and  remaining 
green  over  winter:  scapes 
1-fld.,  with  an  involucre 
of  3  small  sessile  lvs.  sim- 
ulating a  calyx :  sepals 
petal-like,  white,  pink  or 
purple:  akenes  short- 
beaked,  pubescent.  Fig. 
1038.  The  plants  prefer 
shade,  but  do  fairly  well  in 
open  places.  They  should 
remain  undisturbed  from 
year  to  year,  in  rich,  well- 
drained  loam.  Well  suited 
to  the  north  or  east  slope 
of  a  rockery.  Plants  kept 
in  pots  in  acoldframe  un- 
til midwinter  will  quickly 
bloom  at  any  time  desired 
if  removed  to  a  warm  room 
or  greenhouse.  Prop,  by 
division  or  seed. 

triloba,  Choix.  (Hepatica 
Hepatica,  Linn.     A.  tr\ 
lobes  of  lvs.  obtuse:  fls. 


Liver  Leaf.    A  genus  of 


1038.   Flower  ol  Hepatica. 

Natural  size. 


lea  Hepatica^  Karst.  Anembne 
loba,  Hort.).  Scapes  4-6  in  : 
3^-1  in.  across;  sepals  oval  or 
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1039    Hepatica  acutiloba 
at  night. 
The  flowers  of  Hepatii>a  droop 
and  close  at  night. 


oblong,  obtuse.  Earliest  spring.  Eastern  U.  S..  Eu. 
and  Asia.  B.  M.  10.  V-.'S..  x^::\'i~  (&s,  H.  AmerUiinu). 
White,  blue  and  pink-Hd.  forms  have  been  fixed  in 
cultivation,  and  are  known  as  var.  Alba,  Hort. ;  var. 
caeraiea  SI. -pi.,  Hort.;  var.  rtbra  fl.-pl.,  Hort.  Gn. 
20:448.    U.O.  1873,  p.  G4o  (var.  marmonita,  Moore). 

acutiloba,  DC.  (H.  frUobn,  var.  acuta,  Pursh.  Ave- 
mone  aci(lilnl,a,Ija.msoo.  If .  aritta,  Britt.).  Fig.  lO.'W. 
Much  like  H.  triloba,  hut  with  the  lobes  of  the  Ivs. 
ovate  and  acute,  occasionally  the  lateral  lobes  2-cleft 
(rarely  the  middle  one);  akenes  slightly  stipitate. 
Eastern  U.  S. 

anguldsa,  DC.  {Anetndne  anguldsa,  Lam.).  Plant 
tufted  as  in  the  other  Hepaticas,  hairy:  Ivs.  3-5-lobed, 
lobes  often  serrate:  involucre  near  the  fl.  toothed: 
fls.  large,  blue,  whitish  or  reddish.  Hungary.  B.M. 
5518.    G.C.  1865:698.    Gn.  26,  p.  25.  K.  C.  Davi.5 

HEPBURN,  DAVID,  was  joint  author  with  John  Gar- 
diner of  the  second  American  book  on  horticulture.  This 
was  published  at  Washington,  D.  C,  in  1804.  The  name 
of  Gardiner  appears  first  on  the  title  page,  but  it  may 
be  inferred  that  the  practical  experience  in  the  book  is 
almost  wliolly  Hepburn's.  He  bad  had  40  years  of  ex- 
perience in  gardening,  half  of  the  time  in  England  and 
half  in  America.  He  was  employed  by  General  J.  Mason 
for  6  years  on  Mason's  Island,  Georgetown.  He  bad 
also  been  employed  by  Governor  Mercer.  The  book  was 
well  made  for  the  time.  It  s  a  Ifimo,  and  contains  204 
pages  of  practical  directions.  The  calendar  style  is 
used.  The  first  part  (100  pp.)  is  devoted  to  the  kitchen 
garden.  The  second  part  consists  chieflv  of  "Fruits, 
Flowers,  and  Shrubs"  (82pp.).  This  is  followed  by  a 
few   pages  on  hops,  hothouses  and  greenhouses.    The 
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second  edition  (Georgetown,  1818)  contains  348  pages. 
It  includes  "A  'Treatise  on  Gardening,  by  a  citizen  of 
Virginia."  This  occupies  80  pages.  "The  copy  owned 
by  the  Massachusetts  Horticultural  Society  possesses 
this  manuscript  note:  "This  treatise  is  by  John  Ran- 
dolph, of  Williamsburg,  father  of  Edmund  Randolph, 
Secretary  of  State  during  the  administration  of  General 
Washington."  Robert  Manning  writes  that  this  note 
may  have  been  made  by  General  Dearborn.  A  third 
edition  was  published  at  Washington  in  1826,  and  con- 
tained 308  pp  yf    jj 

HERACLfiUM  (named  for  Hercules,  who  used  it  in 
medicine,  according  to  Pliny),  bnibelllfera.  This  in- 
cludes 3  hardy  herbaceous  plants  sometimes  called  Giant 
Parsley  or  Giant  Cow-parsnip.  They  are  not  suited  for 
general  gardening,  but  are  sometimes  grown  in  wild 
gardens  or  parks,  or  as  single  specimens  on  lawns, 
where  a  very  bold  and  striking  object  is  desired.  They 
are  coarse  herbs,  growing  5-C  ft.  high,  with  broad  foli- 
age, which  is  their  chief  beauty.  According  to  J.  Wood- 
ward Manning,  they  are  adapted  to  all  soils,  but  prefer 
a  rich,  moist  soil,  and  hence  do  well  at  the  edge  of  run- 
ning water.  Manning  adds  that  these  plants  should 
never  be  allowed  to  go  to  seed.  J.  B.  Keller  writes 
that  if  these  plants  are  grown  on  an  open,  sunny  lawn, 
they  should  be  liberally  supplied  with  water  at  all  times. 
Prop,  by  division  or  seed.  The  genus  Heracleum  has 
50-70  widely  scattered  species  and  no  near  allies  of 
garden  value. 

A.  Plant    perennial, 

lanMum,  Mich.  Lvs.  trisect,  tomentose  beneath;  seg- 
ments petiolulate,  rotund,  cordate,  lobed:  leaflets  of  the 
involucel  lanceolate:  fr.  oval-oi-bicular.  N.  Amer.,  W. 
Asia.    Mn.  4,  p.  164. 

villdsum,  Fisch.  (H.  (jiyantium,¥isQ\i.).  Height  8-12 
ft.:  Ivs.  sinuate-pinnatittd,  sharply  serrate,  acuminate, 
wooUy-tomentose  beneath;  leaflets  of  involucres  short, 
bristly,  deflexed:  umbels  sparingly  rayed:  fr.  elliptic, 
ciliate,  woolly  on  the  back.  G.C.  III.  3:437  and  20:271. 
—  Keller  says  the  fls.  are  nearly  white,  and  borne  in  Aug. 
and  Sept.,  in  denser  umbels  than  those  oiH.  Sibiricnm, 


1040.   The  Goose  Tree  of  the  herbalists. 
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AA.  Plant  biennial. 
Sibiricum,  Linn.  Lvs.  scabrous  to  hirsute, 
pinnate  or  deeply  pinnatifid;  segments  lobed  or 
palmately  parted,  serrate  :  petals  about  equal: 
fr.  subrotund-oTal,  deeply  notched  at  the  apex. 
Eu.,  N.  Asia.  — Keller  says  this  bears  yellowish 
green  fls.  in  July  and  Aug.  \v.  M. 

HERB  \  IMPIA  o£  the  old  herbalists  is  Filaijo 


HERBALS.  Books  on  plants,  published  from 
the  fourteenth  to  the  middle  of  the  eighteenth 
century,  were  largely  written  from  the  medicinal 
point  of  view,  and  were  often  called  Herbals. 
The  scientific  point  of  view  of  plant-lsuowleilge 
is  conveniently  dated  from  1753, when  Linnwus 
published  his  "Species  Plantarura."  Of  the  her- 
balists, John  Gerarde  is  probably  read  most  at 
the  present  time.  His  style  is  chalty,  quaint 
and  personal.  One  of  the  notions  accepted  by 
the  early  herbalists  was  that  of  the  vegetable 
lamb,  which  is  pictured  in  this  work  under 
Cibotium  (Pig.  470).  Another  idea  that  fasci- 
nated these  worthy  plant-lovers  was  that  of  the 
barnacle  goose  tree.  Fig.  1040  is  reproduced  from 
a  book  by  Duret,  1605,  and  shows  how  the  fruits 
that  fall  upon  dry  land  become  "Hying  birds," 
while  those  that  fall  into  the  water  become 
"swimming  fishes."  Other  conceptions  of  this 
goose  tree  are  reproduced  in  the  Gardeners' 
Magazine  35:749  (1S'.)2).  Almost  every  large  li- 
brary possesses  a  few  Herbals,  as  Matthiolus, 
Bauhin,  L'Obel  and  Fuehslus.  The  largest  collec- 
tion of  Herbals  in  America  is  the  one  given  by 
the  late  E.  Lewis  Sturtevant  to  the  Missouri 
Botanical  Garden  at  St.  Louis. 

HERBARIUM.  A  collection  of  dried  plants 
systematically  n.iraed  and  arranged.  Every  hor- 
ticulturist who  takes  delight  in  his  profession 
should  have  an  Herbarium,  as  it  increases  im- 
mensely tlie  value  and  pleasure  of  his  work. 
Every  amateur,  nurseryman  and  florist  is  hereby 
strongly  urged  to  make  a  collection  of  dried  specimens 
of  the  plants  in  which  he  is  particularly  interested.  It 
need  not  be  expensive  nor  consume  nrach  time,  and  the 
process  of  drying  a  plant  is  simple  and  easy.  An  Her- 
barium is  like  a  reference  library,  and  is  equally  inval- 
uable. 

Unfortunately,  lovers  of  cultivated  plants  rarely  care 
for  pressed  specimens  because  they  are  so  lifeless  and 
colorless.  Yet  there  is  no  surer  way  for  a  nurseryman 
to  keep  his  stock  true  to  name  than  by  making  an  Her- 
barium. There  are  many  universities  and  colleges  in 
America  where  botanists  are  glad  to  verify  the  names 
of  plants  for  the  sake  of  the  duplicate  specimens.  This 
is  one  of  the  most  practical  and  useful  ways  in  which 
botanists  and  horticulturists  can  cooperate.  Tlie  un- 
necessary waste  in  time  and  money  caused  by  confused 
nomenclature  and  confused  labels  is  one  of  the  difficul- 
ties of  a  large  collection  of  growing  plants. 

Even  in  the  largest  nursery  of  hardy  plants  specimens 
can  be  taken  by  one  man  in  two  days  in  late  spring,  of 
everything  th.it  is  in  characteristic  condition  at  that 
time.  Three  hundred  specimens  can  be  secured  in  two 
days  in  our  best  nurseries.  Even  after  the  spring  rush 
is  over  there  is  time  to  get  most  of  the  important  spring- 
flowering  plants  in  flower  or  fruit,  and  from  that  time 
two  or  three  hours  a  week  is  enough  to  keep  up  with 
the  procession  of  flowers.  Sometimes  interest  can  be 
aroused  in  a  young  student,  who  will  be  glad  to  do  all 
the  work  for  the  sake  of  duplicates. 

Use  merchandise  tags  or  acheap  substitute  in  the  form 
of  pieces  of  paper  about  7  in.  long,  1  in.  wide,  with  a 
longitudinal  slit  a  little  more  than  1  in.  long  near  one 
end.  Pass  one  end  of  this  piece  of  paper  through  the 
slit,  and  draw  it  close  about  the  stem  of  the  plant,  leav- 
ing plenty  of  room  for  the  trade  name  of  the  plant,  the 
date,  and  the  color  of  the  flowers.  It  is  very  useful 
also  to  add  the  height  of  the  plant,  and  anything  else 
that  is  not  likely  to  show  in  a  dried  specimen.  When  a 
basketful   is  gathered,  place  each  specimen  between  a 


folded  newspaper  page.  Each  newspaper  page,  with  its 
inclosed  specimen,  is  then  placed  between  "driers." 
These  are  large  pieces  of  felt  paper,  a  kind  which  is 
even  more  absorbent  than  blotting  paper.  A  hundred 
driers  cost  a  dollar.  Put  a  board  on  top  of  each  pile  and 
weight  it  with  stones.  Shift  the  driers  daily  for  a 
week  or  so,  and  then  at  longer  intervals,  until  the  speci- 
mens are  wholly  dry.  A  better  way  of  drying  plants, 
particularly  in  a  small  way,  is  to  use  a  frame  press 
(to  be  purchased  of  dealers  in  botanists'  supplies),  pro- 
vided with  cords  and  straps  for  tightening  the  bundle 
and  giving  the  requisite  pressure.  Specimens  are  dis- 
couraging looking  objects  while  in  press,  but  when  they 
are  carefully  prepared  and  properly  mounted  on  stan- 
dard size  paper  (IIK  xl6'i^  in.),  with  neat  labels  giving 
the  name,  locality,  habitat,  date  and  collector,  they  not 
only  become  attractive  but  are  of  great  scientific  value. 
The  finer  and  more  artistic  quality  in  Herbarium 
work  differs  only  in  the  degree  of  care  bestowed  at 
every  stage  of  the  process.  Some  of  our  elementary 
botanies  give  full  instructions  for  making  an  Herba- 
rium. See,  also,  the  "Horticulturist's  Rule  Book."  Her- 
baria are  notably  poor  in  cultivated  plants.  For  the 
critical  study  of  garden  plants,  an  Herbarium  is  a  ne- 
cessity. The  sheets  are  kept  in  heavy  raanila  paper 
folders  or  covers,  each  genus  by  itself.  The  regulation 
size  for  this  genus  cover  when  folded  is  11^:4  xl6J-2  in. 
Lay  the  sheets  flat  (Pig.  1041).  Take  pains  to  select 
specimens  which  show  flowers,  leaves  and  fruits;  and 
herbs  should  show  the  roots.  Walter  Deane. 

HERBfiRTIA  (Wm.  Herbert,  1778-1847,  Dean  of  Man- 
chester, distinguished  botanist,  author  of  "Amaryliida- 
cefe,"  and  ardent  lover  of  bulbs).  Iriddcete.  Seven 
species  of  American  bulbous  plants,  with  fugitive  blue 
or  lilac  fls.  borne  in  summer.  One  species  is  procur- 
able  through  Dutch  growers.  It  grows  less  than  a  foot 
high.  The  bulbs  may  be  started  in  coldframes.  The 
genus  is  distinguished   by  the  complete  absence  of  a 
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perianth  tube.  The  showy  outer  segments  are  about  1 
in.  long,  and  obovate,  the  inner  ones  about  as  long  as 
the  stameiis.  For  culture,  consult  Hulbs  and  Tigridia. 
Mon.  by  Baker,  Iridea;,  1892. 

pulch^Ua,  Sweet.  Bulb  globose,  Jo  in.  thick  or  more; 
tunics  brown:  Ivs.  about  4,  linear,  plaited,  ^-6  in.  long: 
spathes  !'.<  in.  long:  outer  segments  lilac,  with  a  white 
claw  spotted  lilac.    Chile.    B.M.  3862. 

HERB  LILIES.     Alstrwmeria. 

HERB  OF  GRACE.     Biita  graveolens. 

HERB-P4RIS.     Paris  quadrifolia. 

HERB-PATIENCE.     See  Bumex. 

HERB-ROBERT.     Geranium  Bobertianum. 

HERBS.  An  Herb  is  a  plant  which  dies  to  the  ground 
each  year.  It  may  be  annual,  as  bean,  candytuft,  pig 
weed;  biennial,  as  mullein,  parsnip;  perennial,  as  bur 
dock,  foxglove,  rhubarb.  To  the  gardener,  however, 
the  word  Herb  is  ordinarily  synonymous  with  herba- 
ceous perennial;  and  he  usually  has  in  mind  those  par- 
ticular perennial  Herbs  which  are  grown  for  ornament, 
and  which  remain  where  they  are  planted.  Goldenrods, 
bleeding  heart,  sweet  william,  hollyhock,  daffodils  are 
examples.  To  many  persons,  however,  the  word  Herb  is 
synonymous  with  Sweet  Herb,  and  it  suggests  sage  and 
tansy. 

Herbs  have  two  kinds  of  values,  — their  intrinsic  merits 
as  individual  plants,  and  their  value  in  the  composition 
or  the  mass.  It  is  usually  possible  to  secure  both  these 
values  at  one  and  the  same  time.  In  fact,  the  individual 
beauty  of  Herbs  is  enhanced  rather  than  diminished  by 
exercising  proper  care  in  placing  them.  Planted  with 
other  things,  they  have  a  background,  and  the  beauties 
are  brought  out  the  stronger  by  contrast  and  compari- 
son. It  is  quite  as  important,  therefore,  to  consider  the 
place  for  planting  as  to  choose  the  particular  kinds  of 
plants.  The  appreciation  of  artistic  etfects  in  plants  is 
a  mark  of  highly  developed  sensibilities.  Happily,  this 
appreciation  is  rapidly  growing;  and  this  fact  contrib- 
utes to  the  increasing  popularity  of  landscape  gardening 
and  ornamental  gardening.  Some  of  the  best  effects  in 
Herb  planting  are  to  be  seen  in  the  wild,  particularly 
along  fences,  roads  and  streams.  In  interpreting  these 
native  effects,  liie  planter  must  remember  that  Herbs 
are  likely  to  giow  larger  and  moie  bushy  in  cultivation 
than  in  the  wild  He  should  cover  the  bare  and  un- 
seemly places  al)out  the  holders 
of  his  pUce(Fi„  1042)  He  may 
utilize  a  rock  or  a  w  ill  as  a  bick 
ground  (Fig  104JI  He  may  hide 
the  ground  line  about  a  post  (Fig 


1042.   An  informal  Herb  herd 


1U44)  or  along  a  fence.  Some  of  the  commonest  Herbs 
are  handsome  when  well  grown  and  well  placed.  (See 
Fig.  1045.)  Always  pl.ant  where  the  Herbs  will  have 
relation  to  something  else, — to  the  general  design  or 
handling  of  the  place.    This  will  usually  be  about  the 


HERBS 

boundaries.  The  hardy  border  is  the  unit  in  most  plant- 
ing of  herbs.  See  Figs.  1042,  1046.  A  rockwork  Herb 
border  (Fig.  1047)  is  often  useful  in  tbe  rear  or  at  one 
side  of  the  premises.  Fill  some  of  the  corners  by  the 
house  (Fig.  1048).  In  remote  parts  of  the  grounds,  half- 
wild  effects  may  be  allowed,  as  in  Fig.  1049.    A  pond  or 


1043     PUnt  ng  aga 


etc  back  ground 


pool,  even  if  stagnant,  often  may  be  utilized  to  advan- 
tage (Fig.  10.50).  A  good  Herb  out  of  place  may  be  worse 
than  a  poor  Herb  in  place.  But  when  Herbs  are  grown 
for  their  individual  effects,  give  plenty  of  room  and 
good  care:  aim  at  a  perfect  specimen  (Figs.  1051, 1052). 
For  further  hints  on  related  subjects,  see  Landscape 
Gardening;  a\so  Harder.  L   H    B 

Herbaceous  Perennials  from  the  Landscape  Ar- 
phitect's  Point  of  View.  — No  clear  definition  can  be 
drawn  between  herbaceous  perennials,  biennials  rnd  an- 
nuals, between  Herbs  and  woody  plants,  for  there  are  ten- 
der Herbs  that  would  in  a  warmer  climate  become 
shrubs  or  even  trees,  biennials  that  become  perennials 
from  stolons  or  offsets,  and  annuals  that  become  bien- 
nials from  seed  germinating  late  in  the  season.  Strictly 
speaking,  however,  herbaceous  perennials  are  plants 
having  perennial  roots  with  tops  that  die  to  the  ground 
annually,  such  as  the  columbines,  larkspurs,  day-lilies, 
peonies,  and  most  sedges,  grasses  and  ferns.  It  is  cus- 
tomary, however,  in  publications  relating  to  this  class  of 
plants  as  well  as  in  actual  use,  to  include  closely  allied 
species  with  evergreen  foliage,  such  as  statice,  yucca, 
sempervivuins  and  certain  pentstenions,  together  with 
plants  having  more  or  less  woody  and  persistent  above- 
ground  stems,  such  as  the  suflruticose  artemisias  and 
the  evergreen  creeping  species  of  phlox,  veronica, 
vinca,  the  iberis,  the  helianthemums,  and  many  alpine 
plants,  while  most  bulbous-rooted  plants  which  are  true 
herbaceous  perennials  are  separately  classified  and 
grown  as  bulbs. 

Herbaceous  perennials  are  an  exceedingly  important 
element  of  landscape,  for  they  predominate  in  the  mat 
of  grassy  or  sedgy  plants,  covering  dry  or  wet  open 
fields  and  in  the  surface  vegetation  under  woods  and, 
shrubby  thickets,  either  as  a  grass  crop,  composed  of  a 
comparatively  few  species  cultivated  for  economic  pur- 
poses, or  as  a  wild  growth  made  up  of  many  species. 
The  most  attractive  of  these  native  plants  are  being 
cultivated  and  improved  more  and  more  from  year  to 
year  for  ornamental  purposes,  and  are  planted  in  the 
ilower  garden,  in  artificial  plantations  of  shrubbery  and 
in  the  wild  garden.  It  is  to  such  natives  and  to  exotics 
of  the  same  class,  which  are  cultivated  for  a  similar 
purpose,  that  reference  is  to  be  made  hereafter. 

Fifty  years  ago  nearly  every  well-to-do  family  main- 
tained a  flower  garden,  in  which  there  were  from  50  to 
150  species  and  varieties  of  herbaceous  perennials,  and 
there  were  few  of  the  humbler  families  that  did  not 
have  a  dozen  or  more  species  established  about  their 
homes.  Such  plants  were  distributed  by  exchange 
among  neighbors  and  were  propagated  anri  offered  at 
retail  by  dealers,  who,  however,  gradually  allowed  their 
stock  of  plants  to  run  lowor  abandoned  them  altogether, 
until  many  kinds  dropped  out  of  cultivation  or  were 
neglected  in  favor  of  the  tender  "bedding  out "  plants 
that  were  brought  suddenly  into  favor  by  the  displays 
at  the  Philadelphia  Centennial  Exposition. 

There  has  been,  particularly  during  the  last  15  years, 
such  an  increasing  interest  in  herbaceous  perennials 
that  there  are  now  offered  in  the  catalogues  of  American 
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nurserymen  and  collectors  of  native  plants,  nearlj' 
3,000  species  and  varieties,  exclusive  of  the  many  gar- 
den forms  that  are  distinguished  chiefly  by  the  color  of 
their  flowers. 

In  use,  the  species  and  varieties  of  herbaceous  peren- 
nials  may   be  broadly    separated    into    three    groups. 
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1044.    One  may  hide  the  ground  line  with 
Herbs  or  Shrubs. 

First,  plants  for  the  garden  that  require  the  favorable 
conditions  of  a  highly  cultivated  ground,  and  careful 
attention  to  attain  perfection  and  to  persist  and  increase 
from  year  to  year.  This  would  include  many  exotics, 
some  native  species  and  most  of  the  horticultural  varie- 
ties. Many  of  such  species  which  would  find  a  congenial 
place  ouly  in  the  garden  have  attractive  flowers  which 
are  so  fugitive  that  they  can  ouly  be  enjoyed  on  the 
plant.  Other  species  which  are  suitable  to  cut  flowers 
from  can  hardly  be  grown  in  the  flower  garden  in  suffi- 
cient quantity  to  liberally  meet  the  floral  requirements 
of  the  home,  and  they  should  be  grown  in  quantity  in 
the  kitchen  garden  or  in  a  special  cut-flower  garden,  for 
their  crops  of  flowers.  Included  among  plants  of  diffi- 
cult cultivation  with  fugitive  flowers  are  the  rock  or 
alpine  plants,  many  of  which  are  offered  in  European 
catalogues  but  few  of  which  will  thrive  here,  and  for 
such  as  will  succeed  more  favorable  conditions  are  usu- 
ally found  in  a  well-drained  border  than  in  an  artificial 
rockery. 

Second,  plants  for  the  shrubbery,  having  aggressive 
habits,  which  make  them  rather  objectionable  in  the 
flower  garden,  but  fit  them  to  withstand  successfully  the 
crowding  of  shrubs.  This  class  of  plants  will  give  va- 
riety and  prolong  the  flowering  season  of  shrub  borders 
about  lawns,  and  would  be  made  up  chiefly  of  strong 
growing  natives  and  a  few  of  the  more  persistent 
exotics. 

Third,  plants  for  the  wild  garden,  including  the  spe- 
cies  that  require  for  success  some  one  of  the   many 
special  conditions  prevailing  in  uncultivated  or  uncul- 
tivable    land,   or  which  are  so  rampant    as  to   require 
the  restraint  that  some  one  of  these  natural  conditions 
will  provide.    This  class  of  plants  would  be  made  up 
chiefly  of  natives  and  a  few  of  the  more  persistent  ex 
otics,  and  they  would  bs  used  to  enrich  groups  of  native 
plants  under  woods,  in  meadows,  streams  and  ponds  and 
on  hedges  and  poor  soil.    These    are  attractive 
plants  that  will  and  do  grow  successfully  under 
all  these  conditions  without  special  cultivation, 
and  many  of  then;  may  hs  already  on  the  ground. 
If  every  plant  in  a  group  of  natives  is  watched 
for  at  least  a  year,  it  will  be  found  that  many  are 
so  attractive  at  on%  season  or  another  that  they 
will   be  retained  and  developed  in  beauty  by  the 
gradual  removal  of  the  less  desirable  kinds,  for 
which  others  that  are  more  desirable  maybe  sub- 
stituted.   (See  also  the  article  Wild  Oardevnig.) 

In  arranging  plants  in  new  plantations,  or  in 
modifying  existing  plantations  in  gardens,  lawns 
or  woods,  much  more  effective  landscape  compo- 
sitions and  more  agreeable  color  effects  can  be 


secured  by  using  large  quantities  of  a  few  sorts  than  by 
using  a  few  individuals  of  many  kinds.  Groups  of  dif- 
ferent species  should  be  selected  that  will  give  from 
period  to  period  during  the  flowering  season  ^ective 
and  dominating  masses  of  foliage  and  color,  and  all 
other  plants  of  the  garden  which  appear  at  the  same 
time  should  be  made  subordinate  to  these.  (Consult, 
also,  the  article  Border.) 

Herbaceous  perennials  are  propagated  by  divisions 
and  from  offsets,  cuttings  and  seed.  Some  kinds,  as 
dictamnus  and  papaver,  may  be  propagated  by  root 
cuttings.  The  exotic  species  of  g.<irdens  and  many  of  the 
more  readily  grown  natives  can  be  obtained  in  wholesale 
quantities  from  nurserymen.  A  few  exotics  and  a  very 
large  number  of  attractive  native  species  can  be  pro- 
cured in  wholesale  quantities  from  collectors  of  native 
plants,  many  of  whom  also  offer  nursery-grown  plants 
of  the  best  natives  and  of  a  few  exotics.  The  attractive 
native  plants  in  any  region  can  be  transplanted  with 
littie  difficulty  if  they  are  collected  with  a  good  sod  of 
earth  about  the  roots.  Warren  H.  Manning. 

The  Culture  op  Herbaceous  Perennials.  — A  good 
number  of  the  herbaceous  perennials  in  cultivation  are 
exceedingly  easy  of  cultivation,  .hriving  well  in  any 
moderately  rich  soil  of  suitable  physical  condition,  and 
enduring  our  winter  cold  and  changeableness  and  sum- 
mer heat  and  drought.  There  are,  however,  other  spe- 
cies which  do  not  grow  well  in  our  American  climate, 
except  during  more  moderate  seasons  or  when  placed 
where  the  climate  is  locally  modified.  Whether  the 
plants  one  desires  to  grow  be  easy  or  difficult  of  culture, 
one  should  aim  first  of  all  for  a  luxuriaut  growth,  for  any 
time  or  labor  saved  by  poorly  preparing  the  soil,  or  any 
money  saved  by  the  use  of  weak  or  stunted  plants,  will 
be  regretted  later.  Unless  it  is  intended  to  imitate  the 
effect  of  certain  barrens  in  nature,  a  garden  without 
luxuriance  is  lacking  in  an  essential  quality. 

The  preparation  of  ground  forplantingconsists,  in  the 
order  of  their  importance:  in  making  the  soil  by  open- 
ness and  fineness  suitable  for  root  penetration  to  a  depth 
of  from  18  in.  to  2  ft. ;  in  providing  underground  drain- 
age at  a  depth  of  at  least  2%  ft. ;  in  making  the  soil  suf- 
ficiently fertile ;  and  in  making  the  surface  soil  not  liable 
to  "baking." 

Depth  and  physical  condition  of  soil  are  very  important, 
and  should  be  one's  first  care.  If  the  season  is  short  and 
work  must  be  rushed,  it  is  better  to  omit  the  manuring 
and  to  devote  all  one's  energy  to  securing  a  deep  feeding 
area  for  the  roots  and  a  fine  physical  condition  of  the  soil. 
In  the  hardy  border  the  roots  of  pitints  are  able  to  pene- 
trate far  more  deeply  into  the  soil  than  they  do  usually 
in  a  wild  state  or  Inordinary  field  culture.  This  vigor 
of  root  growth  reaching  to  good  depth,  as  compared  with 
that  of  equal  vigor  but  nearer  the  surface,  gives  not 
only  greater  endurance  of  drought  but  aids  the  plant  to 
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endure  chaiigeableness  of  weather,  and  particularly  adds 
to  its  hardiness.  There  are  many  plants  which  are 
hardy  only  if  protected  until  the  roots  are  thoroughly 
established.    This  is  more  often  noticed  with  trees  and 
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1046.    A  inixed  Herbaceous  border. 

strong-rooted  plants  which  are  able  to  penetate  deeply 
into  the  subsoil,  but  the  same  applies  to  herbaceous 
plants,  except  that  it  is  usually  necessary  to  loosen  the 
subsoil  to  ensure  penetration  by  their  iiner  roots  to  a 
satisfactory  extent.  It  is  not  necessary  to  make  the  sub- 
soil equal  in  richness  to  the  upper  portion,  but  it  should 
preferably  be  mixed  with  a  portion  of  the  surface  soil. 

The  fine  roots  are  the  feeding  roots  and  the  surfaces 
of  the  soil  particles  are  their  feeding  ground,  so  that  in 
making  the  soil  particles  smaller  the  feeding  surface  in 
the  soil  is  increased,  thus  allowing  for  more  roots  and 
making  available  a  greater  part  of  the  plant-food  in  the 
soil.  A  fine  physical  condition  can  usually  be  obtained 
by  turning  the  soil  over  a  few  times.  No  soil  should  be 
turned  or  handled  when  too  moist  to  crumble,  as  the  clay 
in  the  soil  is  quick  to  become  puddled,  and  therefore 
impervious  to  feeding  roots. 

Underground  drainage  is  necessary,  since  roots  can- 
not grow  in  soil  filled  with  stagnant  water.  Where  the 
natural  subsoil  drainage  is  not  suflicient,  artificial  means 
should  be  used.  Unless  the  drainage  is  good  many 
plants  will  be  iujuced  during  the  rainier  seasons  or 
killed  during  winter.  Plants  that  are  not  firmly  estab- 
lished are  often  easily  killed  by  excess  of  moisture 
about  the  roots  during  their  dormant  season;  for  in- 
stance, many  bog  plants  otherwise  perfectly  hardy  will 
winter-kill  if  planted  late  in  the  fall.  A 
further  fact  showing  the  effect  of  water 
on  dormant  roots  is  that  many  plants,  if 
cut  down  low  enough  in  the  fall  to  allow 
water,  as  from  melting  snow,  to  reach  the 
root  through  the  hollow  plant  stems,  will 
often  be  entirely  rotted  by  spring.  Thus, 
when  it  is  necessary  to  destroy  golden- 
rod  the  dry  stems  can  be  mowed  in  late 
fall  with  a  sharp  scythe.  The  vulnerability 
of  the  root  to  water  coming  through  the 
plant-stem  may  be  easily  seen  by  compar- 
ing in  the  spring  roots  of  corn,  the  stalks 
of  which  were  cut  at  different  heights  the 
previous  fall. 

The  subject  of  feeding  plants  in  general 
is  treated  at  some  length  under  fertili- 
sers and  Fertility/,  which  see.  In  the  hardy 
border  no  large  amount  of  coarse  or  highly 
fermentable  material  should  be  used.  The 
enrichment  of  the  soil  should,  if  possible, 
be  made  while  preparing  the  border,  and 
any  fertilizers  used  should  be  well  mixed 
with  the  soil.    Even  if  a  liberal  amount  of 
stable  manure  is  available,   it  is   well  to 
use  some   potash    or   phosphoric    acid    in 
connection  with  it.   A  lieht  top-dressinerof  manure  given 
in  the  fall  will  keep  up  the  fertility  of  the  soil  and  afford 
a  slight  winter  protection,  which  is  appreciated  by  even 
the  hardiest  plants.     Over-richness  as  well   as  poverty 


of  soil  tend  to  make  plants  in  general  less  hardy,  but 
usually  a  great  abundance  of  plant-food  should  be 
given,  especially  for  the  hardier  species,  with  vigorous 
constitutions  and  long  season  of  growth.  Many  plants 
having  a  season  of  rest  in  late  summer  do  best  in  soil 
nut  o\erly  rich,  especially  if  the  position  be  moist. 

A  loose  and  open  surface  soil  prevents  baking  after 
rains  and  waterings;  saves  some  of  the  labor  necessary 
to  keep  the  soil  open  and  friable;  allows  the  growth  of 
man>  smaller,  finer-rooted  or  creeping  plants  which  can- 
n  t  grt  w  well  in  a  stiff  soil;  permits  the  sowing  of  many 

imals  in  the  border.  Many  low-growinj^  plants  are  in- 
II  i  on  clayey  soil  by  having  the  under  surfaces  of  the 
I      \es  coated  with  soil  by  spattering  of  rain.     A  clay 

il  miy  be  made  more  loose  by  the  addition  of  ma- 

i  e  sawdust,  coal  ashes,  sand  or  almost  any  such  ma- 
i  1  il  A  light,  fine  mulch  should  be  kept  on  the  surface 
t  a  clay  soil. 

The  points  to  be  borne  in  mind  in  planting  should  be 
health>  plants,  careful  planting  and  sufficient  thickness 
of  planting.  Plants  should  be  obtained  which  have  not 
been  stunted,  as  a  weakened  plant  will  never  make  as 
good  a  specimen  as  if  rightly  treated  from  the  start. 
When  plants  are  received  from  the  nursery  they  may 
be  heeled-in  if  necessary,  but  every  day  plants  are  left 
where  they  have  no  root-hold  on  the  soil  is  an  injury  to 
them,  m  proportion  to  the  suitableness  of  the  weather 
for  root  growth.  If  plants  must  remain  any  considerable 
length  of  time  before  being  placed  in  their  permanent 
position,  it  is  best  to  plant  them  in  reserve  ground,  and 
to  remove  them  when  desired  with  balls  of  earth. 

Symmetry  of  top  growth  is  to  some  extent,  at  least,  de- 
pendent on  symmetry  of  root  growth,  so  that  by  careful 
planting  the  roots  not  only  become  more  quickly  and 
strongly  active,  but  give  us  hope  for  a  more  symmetri- 
cal plant  than  can  be  obtained  by  careless  planting. 
The  proper  way  to  place  a  plant  in  the  ground  is  equally 
to  distribute  the  roots  about  the  plant,  leaving  the 
tips  pointed  downward,  and  then  to  firm  the  soil  suffi- 
ciently about  the  roots. 

A  perennial  border  should  be  planted  rather  thick,  so 
that  when  in  foliage  it  shall  appear  as  one  mass.  Any 
showing  of  soil  between  plants  is  not  only  unnatural, 
but  destroys  the  beauty  of  the  border  as  a  whole. 

Winter  Protection  of  HerJjaceoiis  Perennials.  — The 
protection  of  species  not  reliably  hardy  may  be  accom- 
plished with  any  material  suital>Ie  for  keeping  out 
frost  which  is  not  naturally  too  moist  or  close.  The 
material  should  preferably  be  heaped  over  the  crown  of 
the  plant,  to  shed  part  of  the  rain  as  well  as  to  prevent 
quick  changes  of  temperature,  or  to  wholly  exclude  frost, 
as  the  plant  may  need. 

The  material  to  be  used  will  be  decided  bv  the  plants 
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to  be  protected,  by  what  is  on  hand  or  easily  obtainable, 
and  by  the  presence  or  not  of  mice  or  other  vermin, 
which  often  work  under  such  material  as  straw  and 
destroy  the  plants.    Protected  plants  should  be  examined 
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duriug  the  winter,  and  if 
mice  are  present  they  may 
be  killed  or  driven  a^vay  by 
placing  a  few  drops  of  car- 
bon bisulphide  in  each  hole 
found.  (This  is  also  a  good 
way  to  rid  coldframes  of 
these  pests.  Plenty  of  ven- 
tilation should  be  given  at 
the  time,  as  the  gas  evapo- 
rated is  destructive  to  vege- 
tation. As  the  gas  is  heav- 
ier than  air»  it  sinks  for  the 
most  part  down  the  holes.) 
If,  however,  mice  are  not 
troublesome,  there  is  no 
better  material  for  keeping 
out  cold  and  shedding  water 
than  straw.  Nature's  plan 
for  plant  protection  is  to  use 
the  foliage  and  stems  of  the 
plants  themselves, the  whole 
ground  surface  being  cov- 
ered as  the  weather  grows 
colder  with  successive  coat- 
ings of  snow,  which  protec- 
tion again  grows  lighter  as 
spring  approaches.  This  is 
still  the  ideal  winter  protec- 
tion for  plants,  hut  snows 
are  likely  to  disappear  in 
midwinter, and  mice  are  well 
adapted  to  live  under  na- 
ture's laws.  Where  mice  are 
troublesome  a  light  material 
leaves,  manure 
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ay  be  made  by  composting 
kings  from  lawns,  greenhouse  waste, 
weeds  not  in  fruit  as  pulled  during  the  season,  and  the 
like.  The  material  should  be  earthy  enough  to  keep 
mice  out,  and  loose  enough  to  permit  of  easy  removal  in 
spring.  It  should  also  be  loose  enough  not  to  hold  too 
much  water  in  winter.  Sawdust  and  charcoal  are  ex- 
amples of  such  material.  Most  of  the  plants  that  are 
largely  cultivated  need  no  protection,  but  all  herba- 
ceous perennials,  unless  they  are  evergreen  or  easily 
smothered,  are  benefited  by  a  slight  covering  to  protect 
the  soil  from  alternate  freezing  and  thawing.  When 
the  plants  are  evergreen  a  covering  to  supjdy  shade  is 
often  desirable.  Other  plants,  such  as  Hffimtthn.-i  de- 
capetahis  fl.  pL,  really  need  protection,  not  to  exclude 
frost,  but  to  lessen  considerably  the  severity  of  the 
winter.  Still  others,  as  many  of  the  lilies,  are  best 
covered  to  the  exclusion  of  frost.  In  general,  the  plants 
we  endeavor  to  grow  which  need  complete  protection 
have  crowns  below  the  surface,  and  so  may  be  covered 
with  any  amount  or  kind  of  material.  When  it  is  de- 
sired to  thoroughly  protect  crowns  on  the  soil  surface, 
flats  may  be  first  placed  over  the  crowns  before  adding 
the  protection.  Late 
fall  plantings  should, 
in  almost  all  cases,  be 
protected  to  some  ex 
tent,  since  plants  are 
less  hardy  when  poorly 
established  in  the  soil. 

Propagation  of  Her- 
baceous  Perennials.— 
The  methods  of  propa- 
gation most  used  are 
by  seed,  by  plant  divi- 
sion, and  by  cuttings. 

Propagation  by  seed 
is  generally  not  of  use 
for  the  perpetuation  of 
horticultural  varieties, 
though  to  a  varied  ex- 
tent with  different  spe- 
cies any  variety  tends 
to  reproduce  its  varie- 
tal characteristics  more 
perfectly  the  longer  it 
becomes  established  as 
a  variety.  However, 
some    of    our    garden 


plants  have  been  separated  into  their  present  number 
of  varieties  or  forms  mainly  by  continual  propagation 
by  seed  and  plant  selection,  and  such  may  be  satis- 
factorily increased  by  seed.  An  example  might  be  taken 
in  the  hollyhock,  although,  if  a  group  be  left  to  resow 
itself,  or  no  seed  selection  be  maintained,  it  will  soon 
become  mainly  composed  of  single-fiowered  plants  by 
reason  of  their  greater  seed  production.  In  general, 
propagation  by  seeds  is  satisfactory  for  all  established 
species  and  for  such  varieties  and  forms  as  have  been 
thoroughly  established  either  by  nature's  slow  processes 
or  by  man's  continual  selection. 

Seed-sowing  is  not,  however,  always  an  easy  way  to 
increase  many  of  our  garden  plants,  as  there  are  often 
a  few  small  items  necessary  to  know  concerning  a 
species  before  success  can  be  assured.  Seeds  of  some 
perennials  remain  dormant  for  a  long  season  after  sowing, 
and, in  general, they  are  very  much  slower  in  starting  than 
annuals.  Some  require  more  heat  than  others  to  germi- 
nate, while  others  require  a  very  cool  soil.  Many  plants 
brought  into  cultivation  from  foreign  countries  or  milder 
parts  of  our  own  land  do  not  produce  seed  which  will 
remain  sound  overwinter  in  the  soil,  nor  do  seedlings  of 
all  hardy  perennials  withstand  the  colder  season:  for 
instance,  Pupaver  orienfalis,  a  hardy  plant  itself,  pro- 
duces a  great  quantity  of  seed  which  germinates  readily 
as  it  falls,  but  the  seedlings  will  not  survive  the  winter 
unprotected. 

A  general  rule  for  seed  sowing  would  read:  Sow  the 
seed  when  ripe,  and  then  maintain  such  conditions  of 
temperature  and  moisture  as  the  seed  would  receive  in 
the  native  habitat  of  the  plant. 

Native  American  plants  not  from  decidedly  milder 
parts  and  many  foreign  species  may  be  easily  increased 
by  sowing  of  seed  when  ripe  in  the  open  ground. 
Among  such  might  be  included  rudbeckia.  aquilegia. 
coreopsis,  monarda,  asters  (perennial),  delphiniums, 
diffitalis,  Diavthns  barbafus,  and  phlox,  all  of  which 
will  bloom  the  following  season. 

Plants  generally  have  one  or  rarely  two  particular 
seasons  for  blooming,  and  unless  of  sufficient  size  and 
suitable  condition  when  that  season  approaches  they 
will  wait  for  its  recurrence  before  showing  flowers;  so 
that  by  sowing  seed  early  in  the  spring  and  giving  good 
cultural  attention  to  the  plants,  we  may  expect  to  flower 
many  plants  naturally  blooming  late  in  the  year,  or  such 
as  are  somewhat  floriferons  at  nearly  all  seasons:  for  in- 
stance. LoheJia  rardinalis  and  other  lobelias,  many  na 
five  asters,  GaiUardia  aristata,  BelHs  perennis,  etc. 
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The  propagation  of  plants  by  divisiou  is  simply  the 
separation  of  a  larger  clump  of  roots  and  crowns  into 
smaller  plants,  in  the  case  of  plants  having  buds  on 
the  roots,  this  division  may  be  carried  further,  and 
small  pieces  of  the  root  used  to  grow  other  plants. 

The  separation  of  plants  as  practiced  in  the  garden  is 
not  usually  so  much  for  the  purpose  of  increase  as  to 
avoid  over-crowding  of  roots  and  crowns,  with  loss  of 
vigor  to  the  plant;  for  instance,  a  plant  of  iris  having 
been  undisturbed  for  a  number  of  years,  becomes  a 
tangled  circular  mat  of  rootstocks,  which  in  the  center 
cannot  find  room  to  grow,  and  so  the  plant  appears  as 
a  large  clump  of  roots,  throwing  up  foliage  only  on 
the  outer  ring.  The  period  during  which  a  plant  may 
remain  in  any  one  place  without  needing  separation  will 
vary  with  the  vigor  of  growth  of  the  plant  in  each  posi- 
tion; for  instance,  a  group  of  plantain  lily  in  a  favorable 
situation  will  need  separation  every  two  years,  while 
in  a  poorer  place  it  might  remain  four.  However,  the 
average  length  of  time  for  a  few  typical  species  may  be 
given  thus  :  Bellts  pe^'eyinis,  pompon  chrysanthemums, 
and  other  strong-spreading,  shallow-rooted  and  easily 
established  plants  do  best  with  yearly  separation;  Phlox 
maculafa  and  mouarda  every  two  years  ;  helianthus, 
asters  and  many  of  the  corapositj©  and  Phlox  decussata 
about  every  three  years;  Convallaria  majuUs  and  many 
spring-flowering  bulbs  every  four  years;  while  such 
plants  as  peonies  may  be  left  for  a  longer  period. 

In  general,  better  flowers  are  obtained  from  a  plant 
with  but  one  crown  than  when  two  or  more  are  left,  but 
unless  the  new  growths  are  crowding  out  the  central 
portions  or  are  themselves  too  numerous  to  make  a  vig- 
orous growth  possible,  divisiou  is  not  necessary.  In 
fact,  many  plants  require  a  better  establishment  in  the 
soil  than  can  be  given  by  transplanting  or  than  they  can 
quickly  obtain,  and  such  are  best  undisturbed  until  quite 
over-crowded.  The  question  is  whether  by  dividing  a 
plant  better  flowers  and  foliage  may  be  obtained  than  by 
allowing  it  to  become  more  thoroughly  established. 

The  time  of  the  year  for  separation  will  vary  as  to  the 
blooming  season  of  the  plant;  that  is,  for  early-blooming 
plants  late  summer  or  early  fall,  and  for  late-blooming 
plant3  either  late  fall  or  spring,  preferably  the  latter,  as 
many  otherwise  hardy  plants  are  either  weakened  or 
killed  if  disturbed  in  the  fall. 

Propagation  by  cuttings  is  rarely  useful  for  the  ama- 
teur, in  the  case  of  herbaceous  perennials,  but  it  is  an 
important  commercial  method.  Plants  may  be  obtained 
from  almost  any  plant  having  foliage  stems  by  taking  a 
short  piece  of  the  growing  wood  with  a  bud,  eitherlateral 
or  terminal,  and  placing  the  lower  end  in  moist  sand  or 
other  material  suitable  for  root  growth.  It  is  usually 
necessary  to  have  the  lower  end  of  the  cutting  a  node  of 


the  stem,  and  to  make  the  temperature  of  the  material 
in  which  it  is  placed  higher  than  that  of  the  atmosphepe 
(which  is  the  relation  of  the  soil  and  air  in  sunshine}, 
and  to  diminish  the  evaporation  from  the  exposed  parts 
of  the  cutting  by  maintenance  of  a  moist  atmosphere 


'\\' 


lOSO     Pool  made  attractive  by  planting  of  Herbs 


1051.    A  healthy  clump  of  Joe  Pye  Weed. 

and  by  removal  in  part  of  the  foliage  on  the  cutting. 
Some  experience  will  be  necessary  to  know  the  best 
temperatures  for  sand  and  atmosphere  and  the  most 
desirable  degree  of  ripeness  in  the  wood  to  be  taken,  as 
they  will  vary  somewhat  with  species.  In  general,  any 
cutting  of  growing  wood  will  form  roots  in  moist  sand 
at  a  temperature  suitable  for  vigorous  root  growth  of 
the  plant.  The  increase  of  plants  by  cuttings  has  the 
advantages  of  being  rapid  and  of  allowing  the  perpetua- 
tion of  any  variation  noticed  on  a  portion  of  any  plant. 
See  Cnffage. 

Whichever  method  of  propagation  is  used,  selection  of 
stock  for  increase  should  be  practiced.  If  by  seed,  then 
the  best  seed  from  the  best  plant  should  be  taken.  It  is 
considered  by  many  growers  that  seeds  borne  the  least 
number  of  nodes  from  the  root  tend  to  produce  dwarfer 
and  earlier-blooming  plants,  while  the  opposite  is  equally 
certain.  All  plants  vary,  and  often  the  seeds  which  will 
produce  the  most  striking  variations  are  the  slower  to 
germinate  and  weaker  as  seedlings,  but  any  mistreat- 
ment of  young  plants  is  apt  to  be  against  any  desirable 
improvement.  The  double  flowered 
and  higlily  colored  forms  of  our  gar- 
den plants  are  generally  the  results 
not  only  of  intercrossing  of  species  or 
selection,  or  both,  but  of  intense  and 
perfect  culture.  A  poor,  starved 
plant  may  not  retrograde  itself,  but 
it  is  apt  to  produce  seed  which  wil' 
vary  to  suit  its  location. 

In  propagating  by  divieion,  the  aim 
should  be  not  only  to  secure  vigorous 
plants  but  to  select  for  increase  such 
plants  as  appear  to  be  the  best.  Cut- 
tmgs  also  should  be  obtained  from  se- 
lected plants  —  and  the  more  so  since 
the  method  is  rapid. 

F.  W.  BARCLAy. 
The  Most  Popular  Kinds. — If  all 
hardy  herbaceous  perennials  were  di- 
■\  ided  into  3  groups,  based  upon  their 
popularity,  the  first  group  would  per- 
haps include  10-12  kinds,  the  second 
iO-50,  and  the  third  would  lie  too 
numerous  to  list  in  detail.  Several  of 
the  largest  dealers  in  these  plants 
were  asked  for  such  selections,  basing 
their  judgment  on  actual  sales  and 
general  experience.  Replies  were  re- 
eived  from  Ellwanger  &  Barry,  J. 
Woodward    Manning,  and    the    Shady 
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Hill  Nursery  Co.  These  reports  agree  as  to  th^  6  most 
popular  haniy  berbaceous  perenuials.  These  are  anem- 
one, hollyhock,  larkspur,  iris,  peony,  phlox.  The  next 
4  favorites  are  columbine,  poppy,  rudbeckia  and  sun- 
flower. These  are  probably  the  10  most  popular  plants 
of  their  class  in  America.  To  fill  out  the  list  to  a  dozen, 
one  might  choose  2  of  the  following  10:  Campanula, 
chrysanthemum,  coreopsis, 
dianthu.s,  diceutra,  eulalia, 
funkia.  guiUardia,  hemerocal- 
lis,  pyrethrum.  The  following 
list  of  12  is  selected  on  a  dif- 
ferent principle  by  W.  C 
Egan,  who  writes  that  a  bed 
composed  of  the  following 
will  produce  flowers  from 
early  spring  to  late  fall  in 
the  following  order:  Phlox 
subulata,  lily-of-tbe-valley, 
bleeding  heart,  iris  (German 
and  Japanese),  peony,  lark- 
spur, platycodon,  phlox  (tall), 
rudbeckia  Golden  Glow,  gail- 
lardia,  BoJtonia  latisquama, 
sunflower.  In  the  South 
the  12  most  popular 
kinds  would  make  a 
vi'ry  different  list.  P. 
J.  Berckmans  writes 
that  the  following  are 
hardy  at  Augusta,  Ga., 
and  are  probably  most 
popular  in  the  South: 
Canna,  carnation,  chry- 
santhemum, dahlia,  violet,  verbena,  German  iris,  Jap- 
anese iris,  funkia,  helianthus,  phlox,  hollyhock. 

An  analysis  of  4  northern  lists  gives  the  following 
33  as  favorites  of  the  second  rank.  The  agreement 
would  have  been  much  closer  if  bulbs,  grasses  and 
subshrubs  had  been  excluded: 

Monarda, 

OEnothera, 

PlatyeodoTi, 

Ranunculus, 

Sedum, 

Silene, 

Spirfea, 

Statiee, 

Trollius, 

Veronica, 

Vinca. 

W.  M. 

Selections  for  Special  Purposes.  — The  following 
lists  are  intended  to  be  suggestive,  not  complete  {not 
all  of  them  in  Amer.  trade) : 

1.  For  sh(u?y  places. ~On\y  those  which  really  need 
shade  are  here  mentioned.    Other  important  kinds  suc- 
ceed in  full  sunlight  and  also  in  partial  shade. 
A.  Requiring  deep  shade. 

Cortusa  MattMoli. 
Hepatica. 

Horminum  Pyrenaicum, 
Ourisia  eoecinea  (stiff  soil). 
ng  partial  shade, 
Liparis, 
Lychnis  fulgens, 

Haageana, 
Omphalodes  Lueiliae, 


The  following  are  desirable 
not  as  hardy  in  this  respect  a; 


for  dry  situations,  but  are 
i  the  preceding: 


Achillea, 

Gaillardia. 

A  con  it  um, 

Geranium, 

Alyssum. 

Gypsophila, 

Asclepias. 

Helenium, 

Aster, 

.     Helleborus, 

Astilbe. 

Heuchera, 

Boltonia. 

Hibiscus, 

Campanula, 

r^eris. 

Dii-entra. 

Kniphofifl. 

Dietamnus, 

Lobelia, 

Digitalis, 

Lychnis, 

sylvestris, 
AA.  Requl 


Actea, 

Adonis. 

Anemone  Apennina, 

Caroliniana, 
ranunculoides, 

Arissema, 

Arnebia  eehioides, 

Arum  Italicum, 
"      maculatum. 

Calypso  (moist), 

Goodyera, 

Habenaria, 

Helleborus, 


Orchis  spectabilis, 

Phlox  divaricata, 

Ramondia, 

Ranunculus  aconitifolius. 

Saxifraga, 

Tiarella, 

Trillium. 


2.  For  drtf  placfs.  — The  following  will  endure  ex- 
tremely dry  locations,  and  are  therefore  desirable  for 
naturalixation.    They  can  endure  neglect  and  drought: 


Alyssum. 
Antennaria, 
Asclepias  tuberosa 


Draba 

Erinus  alpinus. 

Genista  sagittalis. 

Heliantbemum, 

Linaria. 

Reseda  glauca. 


A.    Blooming  i 

n  upring. 

jEthionema. 

Hepatica, 

Auemoue  Caroliniana, 

li.eris, 

' '         nemorosa, 

Iris  puniila. 

Pulsatilla, 

Lotus  eorniculatus. 

Cerastium, 

Saxifraga, 

Daphne  C'neornm, 

Peony, 

Erysimum, 

Phlox  (creeping). 

AA.  Blooming  t: 

1!  summer. 

Anthemis, 

(ialtnnia. 

Aqiiilegiii, 

(iypsophila. 

Arenaria, 

Heliopsis, 

Aster  amellus. 

Hieracium, 

Campanula, 

Inula, 

Coronilla  Iberiea, 

Iris  Germanica, 

Cytisus, 

Ononis, 

Dictamntis, 

Pyrethnim  Tcliihatehewi, 

Eryngium, 

Statiee, 

Enpborbia  corollata, 

Yucca. 

AAA.  Blooming 

HI  atilumn. 

A.ster, 

Erodium, 

Calandrinia, 

Eulalia, 

Callirhoe, 

Geranium  Djericum.  etc.. 

Cassia. 

Helianthemum, 

Centaurea  dealbata, 

Linum. 

Coronilla  varia. 

CEnothera. 

Corydalis, 

Platycodon, 

Desmodium, 

Sedum. 

3.  For  moist  and  wet  places.  — \n  the  following  sub- 
groups those  marked  with  a  star(*)  demand  the  treatment 
indicated ;  the  others  will  also  thrive  with  a  less  degree 
of  moisture: 

A.  Near  the  water's  edge. 
Acorus, 

Anemone  Apennina, 
rivularis. 
Virginiana, 
*Butomus, 
*Calla  palustris, 
*Carex  riparia. 
Iris  pseudacorus, 
"    Isevigata, 

A  A.  Moist  ( 


Monarda  didyma, 
Myosotis, 

Polygonum  araphibium. 
Sachalinense, 
*Ranuneulus  aquatieus, 
litans, 


Typha 


hederaceus, 


*A 


Achillea  Ptarmica  fl.  pi., 

Aconitum. 

Anemone  alpina, 
palmata, 
laria  Halearica, 

Arisiema, 

Arnica, 

Arundo, 

Astilbe. 

Boltonia, 
*Cardamiue  pratense  fi.pl 

Cbelone, 

Cimicifuga, 
*CorydaIis  solida, 

Dodecatheon, 

Funkia, 


■onnds. 
Heleninm, 
Lobelia, 
Lythrum, 
Mertensia, 
Phlox  divaricata. 
Podophyllum  Emodi, 
Polygonatum, 
Polygonum, 
Primula, 

Pyrethrum  uliginosum, 
*Saxif  raga  i ' 


Spiral 
TrUliii 
Trollii 


Virginiensis, 


4.  For  carpets  and  edgings.  — The  following   are   all 
more  or  less  low  and  dense: 


A.  Blooming  i 

in  spring 

.^thionema, 

Ajuga, 

Alyssum, 

Arabi.s. 

Armeria  (spring  to  fall), 

Asperula, 

Aubrietia, 

D,aphne, 

Erysimum, 

Heuchera  (spring  to  fall), 
Iberis. 

Lotus  corniculatus, 
Phlox  amoena, 
reptans, 
'*      suhulata, 
Polemnninm, 
Viola  cornuta  (spring  to 
fall). 

AA.  Blooming  i 

in  summer. 

Achillea  Clavense, 
ArenariH, 
Aster  alpinus. 
Campanula  (dwarf), 
Dianthus, 

Hieracium. 
Saponaria, 
Silene  acaulis, 
alpGstris, 
Blisabethaa, 

AAA,    Blooming 

in  autumn. 

Achillea  aurea, 

Armeria, 

Erodium, 

Helianthemum, 

Heuchera, 

Cer.atostigma  Larpentaa, 
Silene  Shaftai, 
Tunica  Saxifraga, 
Viola  cornuta. 
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5.  For  cut-flowers.  — In  tbe  foUowiug;  lists  1  stands  for 

spring,  2  for  summer,  and  3  for  autumn: 

A.   Blooming  in  spring. 

jEthionema,  Omphalodes, 

Alyssiim,  Papaver  (1-2), 

Anemone  sylvestris,  Peony, 

Astllbe  (1-2),  Phlox  divaricata, 

Centanrea  montana.  Primula, 

Doronicum,  Pyrethrum  hybridum 

Hesperis  (1-2),  (1-2), 

Heuchera  (1-3),  Pyrethrum  Tchihatchewi 

Iberis,  (1-3). 

Lychnis  Viscaria.  Ranunculus  (1-2), 

Lupinus  (1-2),  Spirasa  (1-2), 

Myosotis  (1-2),  Viola  odorata. 

AA.  Blooming  in  summer. 

Anthericum  Liliastrum.  Gypsopbila. 

Aquilegia,  Hemerocallis, 

Campanula,  Iris, 

Centaurea  Ruthenica.  Linaria. 

Cheiranthus,  Ku'lbo'-kia. 


Cle 


Italic 


Delphinium,  Tliali(       _ 

Diauthus,  Trollins, 

Eryngium.  Valeriana, 

Euphorbia,  Veronica. 

AAA.    Blooming  in  autumn. 
Achillea  (2-3 ) .  Heuohera  ( 1-3) , 

Aconitum  (2-3),  LiIium(2-3), 

Anemone  Japonica,  Lychnis  Flos-cuculli, 

Anthemis  tinctoria  (2-3).  "        vcspertiua, 

Arenaria  graminifolia,  Phlox  panieulata, 

suftruticosa. 
Platycodon  (2-3), 
Polygonum  affiu 


Aster, 
Boltonia, 
Cedronella 
Centranthus 


Chrysanthemum    maj 

Coreopsis  (2-3), 
(!rocosmia, 
Qaillardia  (2-3), 
Helenium  (2-3), 
Helianthemum  (2-3), 


spidatum, 
Pyrethrum  uliginosum. 
Salvia  farinacea  (2-3). 
Saponaria  (2-3), 
Senecio  (2-3), 
Stokesia  (2-3), 
Viola  cornuta  (2-3). 

6.  For  bold  effects.  — The  following  have  striking  and 
characteri.stic  habit,  and  are  desirable  for  prominent 
positions  as  single  specimens  or  as  exclusive  groups. 
Some  are  foliage  plants,  the  flowers  being  inconspicu- 
ous or  not  to  be  counted  upon.  Tall  means  5  ft.  or  more; 
the  others  are  of  medium  height,  2-4  ft. : 

A.   Flowers  incidental. 
Acanthus,  Ferula, 

Arundo  (tall),  Gunnera  (tall). 

B.amboos,  Heracleum  (tall). 

Elymus  (tall).  Polygonum  (tall). 

AA.  Flowers  more  or  less  conspicuotis. 
B.   Tall. 
Bocconia,  Erianthus, 

Cephalaria.  Eulalia. 

Cimicifuga,  Helianthus  orgj'.alis. 

Crambo,  Riidbeckia  Golden  Glow. 

BB.    Medium. 
Anemone  Japonica.  Funkia. 

Bamboos.  Ligularia. 

Clematis  recta,  Symphytum  (variegated), 

Dictamnus,  Yucca. 

7.  For  forcing  and  greenhouse  decoration.  — The  fol- 
lowing are  good  subjects  for  potting.  Helleborus  and 
Saxif  raga  can  be  forced  for  Christmas.  Those  in  the  first 
list  can  be  forced  for  Easter.  Those  in  the  second  list 
are  desirable  for  indoor  decoration  between  Easter  and 
the  burst  of  spring  outdoors: 

A.  For  forcing. 

Alyssum.  Lychnis  Flos-cuculli. 

Arabis,  Lychnis  Viscaria, 

Astilbe,  Sasifraga, 

Cheiranthus  alpinus.  Peony, 

Dianthus,  Polygonatum     multiflo- 

Funkla  (variegated).  Primula,                   [rum. 

Heuchera  sanguinea.  Spiriea. 
Iberis, 

AA.    For  indoor  decoration. 

Acorus  gi-amineus,  Hepatii-a, 

Aster  alpinus,  Myosotis. 

Aubrietia,  Phlox  amcena. 

Campanula.  "      reptans. 

Dodecatheon.  "      subulata. 

J.  B.  Keller. 


HERXI.\RIA 
HEKBS,  ORNAMENTAL.      See    Herbaceous    Peren- 


HERBS,  POT.    See  Greens. 

HERBS,  SALAD.    See  Greens  and  Salad  Plants. 

HERCULES' CLUB.  Aralia  spinosa.  AlsoZanthoxii- 
lum    Clani-Herciilis. 

HERMODACTYLUS  (Greek,  Merrnry's  fingers;  from 
the  arrangement  of  the  tubers).  IridAeece.  Snake's- 
HEAD  Ikis.  This  is  a  hardy  tuberous  plant  closely  allied 
to  Iris,  the  fls.  purplish  black  and  green,  of  a  quaint  and 
peculiarly  attractive  beauty.  The  plant  is  procurable 
from  Dutch  and  Italian  growers.  The  genus  differs  from 
Iris  only  in  the  1-celled  ovary  with  3  parietal  placen- 
tae ;  Iris  has  a  3-celled  ovary. 

tuberdsus,  Salisb.  (Iris  tuberosa,  Linn.).  Tubers  2-4, 
digitate,  1  in.  long:  stem  1-fld.,  I  ft.  or  more  high:  Ivs! 
2-3,  glaucous,  4-augIed,  1-2  ft.  long:  outer  perianth  seg- 
ments 2  in.  long,  dark  purple;  inner  ones  green.  Apr 
B.M.531.    P.S. 11:1083.    G.C.  II.  23:  672. 

J.  N.  Gerard. 

HERNANDIA  (Francisco  Hernandez,  physician  to 
Philip  II  of  Spaiu,  traveled  in  West  Indies  1593-1600, 
and  wrote  ou  natural  history  of  .Spain).  Laurilcea. 
Jack-in-a-Bos.  This  includes  U.  ovigera,  a  tree  from 
Mauritius,  which  grows  40  ft.  high,  and  is  cult,  in  S. 
Calif,  by  Franceschi,  who  says  it  has  light  green,  glossy 
Ivs.  with  a  red  spot  in  the  center,  and  large,  whitish, 
egg-shaped  fruits.  The  genus  has  9  widely  scattered 
species  of  tropical  trees:  Ivs.  alternate,  entire,  ovate  or 
peltate,  3-7-nerved:  fls  in  a  loose  panicle,  the  extreme 
branches  terminated  by  a  4-5-bracted  involucre.  Of 
the  3  fls.  in  an  involucre,  the  central  one  is  pistillate 
and  sessile,  the  lateral  ones  staminate  and  pedicelled. 
H.  sonora.  Lion.,  from  India,  is  much  used  in  Europe 
for  subtropical  bedding,  and  produces  a  juice  that  re 
moves  hairs  from  the  face  without  pain.  Its  staminate 
fls.  have  their  parts  in  3's  or  4's  and  the  filaments  have 
one  gland  at  tbe  base,  while  in  If.  ovigera  the  floral 
parts  are  always  in  3's  and  there  are  two  glands  at  the 
base  of  each  filament.  H.  sonora  has  peltate  or  cordate 
Ivs.  7-12  in.  long  and  4-6  in.  wide. 

ovigera,  Linn.  Lvs.  6-7  in.  long,  4}^-6  in.  wide,  ob- 
long, acuminate,  pahuinerved:  fr.  an  egg-shaped  drupe, 
borne  on  a  stalk  and  obscurely  ribbed. 

HEBNIARIA  (Greek  ;  supposed  to  cure  hernia  or 
rupture).  IllecebruceK.  Herniary.  RnPTURE-woRT. 
This  includes  a  hardy  herbaceous  perennial  plant, 
which  grows  about  2  in.  high  and  produces  inconspic- 
uous greenish  fls.  in  summer.  It  makes  a  dense  mat  of 
moss-like  foliage,  which  turns  a  deep  bronzy  red  in  win- 
ter. It  is  much  used  in  carpet-bedding  and  to  a  less  ex- 
tent in  rockeries  and  for  edgings  of  hardy  borders. 
Recommended  for  covering  graves.  It  thrives  in  the 
poorest  soils,  makes  a  solid  covering,  and  is  by  some 
regarded  as  one  of  the  most  valuable  of  hardy  trailers. 
Prop,  by  division  or  seed.  Grows  wild  in  England,  and 
is  kept  in  many  large  collections  of  hardy  plants. 

The  genus  has  8-23  species,  which  are  widely  scat- 
tered, but  all  grow  in  sandy  places,  chiefly  near  the  sea. 
It  has  no  near  allies  of  great  garden  value,  but  2  species 
of  Paronychia  are  cult,  for  the  same  purpose  and  are 
easily  told  apart  by  general  appearance.  Herniaria  and 
Paronychia  are  alike  in  their  5-parted  perianth  and  2 
stigmas,  but  in  Herniaria  the  segments  are  blunt,  while 
in  Paronychia  they  are  hooded  near  the  apex  and  have  a 
horn  or  small  sharp  point  on  the  back  near  the  apex. 
Herniari.t  is  rrmiposed  of  annuals  or  perennials  with 
roots  lit'  ^li.irt  'liiiation,  and  they  are  all  much  branched, 
trailiii^'  |i|,nit~,  litber  glabrous  or  hirsute:  lvs.  oppo- 
site, altcniati'  or  clustered,  small,  entire:  fls.  miniite, 
crowded  in  the  axils;  sepals,  petals  and  stamens  5: 
seed  solitary. 

glabra,  Linn.  Lvs.  obovate,  rareiy  orbicular,  glabrous 
except  a  few  hairs  at  edges,  which  are  usually  recurved: 
fls.  in  a  leafy  spike  or  the  lower  ones  at  considerable 
intervals.    July,  Aug.    Eu.,  Asia.  -tf^   jj 


HESPERANTHA 

HESPERANTHA  (Greek,  evening  flower).  IndcLcece. 
Twfiitv  six  s[Mries  of  Cape  bulbs,  3  of  which  are  pro- 
cunilili-  fruiii  UiUL-h  growers.  They  belong  to  the  Ixia 
tribe  antl  are  much  inferior  to  Ixias  for  general  cultiva- 
tion, but  have  fragrant  flowers,  opening  at  evening. 
The  genus  is  still  more  closely  allied  to  Geissorhiza,  and 
differs  only  in  having  longer  style-branches  and  spathe- 
valves  always  green  instead  of  sometimes  brownish 
above.  The  conns  are  K  in.  thick  or  less:  Ivs.  2-5:  fls. 
2-10  in  a  lax,  distichous  spike;  inner  segments  white; 
outer  ones  red  outside.  For  culture,  see  Jxia  &n^  Bulbs . 
Mon.  by  Baker  in  Irideae,  1892,  and  in  Flora  Capensis, 
vol.  6,  1896-7. 

A.    Foliage  liairy. 

pildsa,  Ker.  Corra  globose  :  Ivs.  2,  linear,  erect, 
strongly  ribbed,  3-6  in.  long:  outer  segments  claret-red. 
B.M.  1475  (outer  segments  speckled  with  color). 

AA.    Foliage  not  hairy. 
B.    Irvs.  spreading,  2-3  in.  long. 

falcfLta,  Ker.  Conn  conic :  Ivs.  2— i,  lanceolate :  outer 
segments  claret-red.    B.M.  566,  as  Izia  falcata. 

BB.    Lvs.  erect,  4-0  in.  long. 

graminifdlia,  D.  Don.  Corm  globose;  lvs.  3-5,  linear: 
cuter  segments  reddish  brown.  B.  M.  1255,  as  Geisso- 
rhisa  setacea. 

HfiSPEBIS  (Greek,  ei'ening,  same  root  as  vesper; 
flowers  more  fragrant  at  evening).  Crucifens.  This  in- 
cludes the  Dame's  Rocket,  a  vigorous,  hardy  her- 
baceous perennial  plant,  forming  clumps  2-3  ft.  high, 
branched  from  the  base,  and  covered  with  showy  termi- 
nal pyramidal  spikes  of  4-petaled  flowers,  resembling 
stocks.  The  colors  range  from  white  through  lilac  and 
pink  to  purple.  The  double  forms  are  most  popular. 
Rockets  bloom  from  June  to  Aug.,  and  have  long  been 
cult,  in  cottage  gardens.  J.  B.  Keller  writes:'  "The  ordi- 
nary single  forms  are  not  worth  growing  in  the  border, 
but  may  be  used  in  wild  gardens.  The  double  Rockets 
are  considered  amongst  the  best  hardy  plants,  being 
very  productive  of  bloom  and  extremely  useful  for 
cutting." 

The  genus  has  about  20  species  in  Europe,  Asia  Minor 
and  Siberia.  Herbs,  biennial  or  with  a  stem  that  is  per- 
ennial at  the  base,  pilose,  the  hairs  simple,  forked  or 
glandular  :  stem-lvs.  usually  sparse,  ovate  or  oblong, 
entire,  dentate  or  lyrate  :  fls.  in  loose  racemes,  often 
fragrant;  petals  4,  long-clawed :  pods  long,  linear,  cylin- 
drical :  seeds  numerous,  winged  or  not.  The  genus  is 
allied  to  the  stocks,  but  has  a  somewhat  different  habit 
and  the  hypocotyl  incumbent  not  accumbent. 

matron&lis,  Linn.  Rocket.  Sweet  Rocket.  Dame's 
Violet.  Damask  Violet.  Fig.  1053.  Lvs.  ovate-lanceo- 
late, 2-3  in.  long,  toothed:  pods  2^  in.  long,  straight, 
much  contracted  between  the  seeds.  Eu.,  N.  Asia. 
Escaped  from  gardens  in  Eng.  Gn.  53,  p.  293  and  49,  p. 
339  (a  lovely  garden  view).  ^   jj 

HESPEROCALLIS  (Greek,  evening  beauty).  Lili- 
dcetr.  This  ;,'.-iius  of  only  one  species  belongs  to  the 
group  of  (It'strt  plants  of  the  Lily  family,  of  which  the 
common  yiirrit  lilunientosa  is  the  best  hardy  type.  It  is 
a  native  of  Colorado,  and  is  also  said  to  grow  in  Calif, 
and  Mex.  Franceschi  writes  that  the  large,  waxy  white 
or  greenish  fls.  are  very  fragrant,  and  that  the  bulb 
should  be  deeply  planted  in  perfectly  drained  soil. 
This  genus,  like  Yucca  and  Cordyline,  has  an  indefinite 
number  of  ovules  in  each  cell,  while  in  Dracjena  the 
ovules  are  solitary  and  in  Dasylirion  3  in  each  cell. 
Hesperocallis  bears  its  fls.  in  an  unbranched  raceme, 
while  the  other  genera  named  here  bear  their  fls.  in 
panicles.  All  have  woody  stems.  Other  important 
generic  characters  of  Hesperocallis  are  the  funnel- 
shaped  perianth  and  the  loculicidal  dehiscence  of  the 
capsule. 

undul&ta,  Grav.  Bulb  large,  corm-like  :  stem  stout, 
1-2  ft.  high,  5-8-fld. :  lvs.  linear,  fleshy,  keeled,  3-6  lines 
wide,  wavy  margined:  fls.  1^2-2  in.  long;  segments  5-7- 
nerved. 
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BESPEROCHiEON  (Greek,  hesperos,  originally  even- 
ing, but  brre  wi- stern,  i.  e.,  in  the  direction  of  the  setting 
sun,  Hiicl  Cliir"ii,  a  centaur  distinguished  for  his  knowl- 
edge of  plants;  hence  "Western  Centaury,"  these  plants 
being  at  first  placed  in  the  Gentian  family).  Hydro- 
phylliicea;.  A  genus  of  3  species  of  northwest  American 
tufted  perennial  herbs  with  scapes  bearing  solitary, 
rather  large  whitish  fls.  The  nearest  allied  genera  of 
garden  value  are  Phacelia  and  Emmenanthe,  which  are 


1053.    Dame's  Rocket  or  Sweet  Rocket— 
Hesperis  matronalis  (X  ^). 

very  distinct  in  color  of  fls.,  general  appearance  and 
cymose  inflorescence.  It  is  still  doubtful  whether  Hes- 
perochiron  is  in  the  right  order.  Dwarf,  stemless  per- 
ennials or  possibly  biennials  :  lvs.  entire,  spatuiate  or 
oblong  :  fls.  purplish  or  nearly  white,  with  parts  nor- 
mally in  5's,  rarely  in  6's  to  7's;  style  2-cut;  capsule  1- 
celled,  loculicidal,  15-20-seeded :  seeds  minutely  netted 
or  wrinkled.  Procurable  through  Californian  specialists 
and  collectors. 

A.    Corolla  lobes  shorter  than  the  tube, 
Calii6niicus,  Wats.    Lvs.  numerous:  corolla  somewhat 
oblong,  bell-shaped.    Hills  and  meadows.    B.R.  10:833 
(as  Nicotiana  nana). 

AA.    Corolla  lobes  longer  than  the  tube. 
pilmilus,  T.  C.  Porter.     Lvs.   fewer  :    corolla   nearly 
wheel-shaped;    tube  densely  bearded  within.     Springy 
and  marshy  grounds  in  mountains.  ^y.  M. 
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HESPEKOSCOKDUM.    CoQSult  Brodiaea. 
HETEROCfiNTEON.     See  Heeria. 
HETEEOMfiLES  is  included  in  Photinia. 

HETEROPAPPUS  (Greek,  (wo  tiiids  of  pappus).  Com- 
pos iloe.  This  includes  a  plant  that  lovers  of  our  native 
Asters  and  Boltonias  should  not  neglect.  It  is  a  hardy 
herbaceous  perennial  plant  that  bears  azure-blue  aster- 
like lis.  in  summer.  The  genus  is  closely  related  to  As- 
ter, having  the  habit  of  the  Asters  of  the  section  Cali- 
meris.  The  plant  in  the  trade  is  known  as  Calimeris 
Tatarica.  Heteropappus  is  closely  related  to  Boltonia 
and  is  not  far  from  Callistephus,  which  contains  the 
China  Asters.  The  chief  botanical  distinction  resides  in 
the  pappus,  which  in  the  large  group  containing  Callis- 
tephus and  Aster  is  composed  of  numerous  bristles  ar- 
ranged in  one  or  more  series,  while  Boltonias  and  Het- 
eropappus belong  to  a  group  in  which  the  pappus  is 
anomalous.  In  Boltonia  it  is  composed  of  very  short, 
somewhat  chaffy  bristles,  with  the  addition  usually  of 
2-4  awns  not  longer  than  the  akene.  In  Heteropappus 
the  pappus  of  the  rays  is  composed  of  very  short,  some- 
what chaffy  bristles,  while  in  the  disk-fls.  it  consists  of 
numerous  slender  bristles  arranged  in  1  or  2  series. 

Heteropappus  is  a  genus  of  2-4  species  from  .Japan 
and  China.  Herbs,  erect,  branched  above  :  Ivs.  alter- 
nate, entire  or  coarsely  toothed:  heads  in  loose  irregu- 
lar panicles  or  solitary  at  the  tips  of  branches  :  rays 
white  or  sky  blue.    See  Calimeris. 

hispidus,  Less.  {Calimeris  Tatarica,  Lindl.).  Stem 
roughish:  Ivs.  linear,  acute,  pubescent:  branches  spread- 
ing, usually  unbranched  and  bearing  1  head :  involucral 
scales  acuminate,  hirsute,  herbaceous,  not  white-mar- 
gined,   .lapan.    Sandy  places  of  Mongolia. 

HETEROPHEAGMA  (Greek,  a»  odd  kind  of  capsule}. 
Bigiwni&cew.  This  includes  a  tropical  tree  that  is  very 
rare  in  cultivation.  It  grows  30-50  ft.  high,  with  5-7 
leaflets,  which  are  7-9  in.  long  and  about  5  in.  wide,  and 
swelling  tubular  5-lobed  fls.  2  in.  wide  and  densely 
woolly  outside.  The  plant  was  once  offered  in  this 
country  as  Bignonia  adenophylln,  but  Bignonia  belongs 
to  a  tribe  in  which  the  dehiscence  of  the  capsule  is  sep- 
tifragal  or  septicidal,  while  Heterophragma  belongs  to  a 
tribe  in  which  the  dehiscence  is  loculicidal.  Hetero- 
phragma is  a  genus  of  3  species  of  trees  from  India  and 
Africa.  Lvs.  opposite,  arge,  pinnate  :  fls.  rosy,  yellow 
or  orange,  glabrous  or  tomentose  outside;  calyx  irregu- 
lar, 3-5-lobed  during  anthesis:  capsule  long,  cylindrical 
or  compressed,  falcate  or  twisted,  loculicidally  2-vaIved; 
septum  flat  or  4-angular:  seeds  winged  on  both  sides. 

adenoph^Uum,  Seem.  {Bignbnia  adenophi/lla,  Wa.\l.). 
Leaflets  broadly  elliptic,  pubescent  when  mature  :  fls. 
brownish  yellow,  densely  woolly  :  capsule  cylindrical, 
twisted,  1-3  ft.  long,  1  in.  wide,  resembling  a  cork  screw. 
India. 

HETEEOSMtLAX  (Greek,  another  kind  of  Smilax). 
Lilii'trrir.  This  includes  an  ornamental  climber  with  the 
habit  of  Smilax.  but  the  perianth  is  undivided  (instead 
of  6-parted,  as  in  Smilax)  and  the  mouth  is  minutely 
dentate.  It  resembles  Smilax  in  having  dioecious  fls., 
borne  in  umbels  and  tendril-bearing  stalks.  The  genus 
contains  5  species  of  woody  climbers  from  India,  Ma- 
laya, China  and  Japan  :  lvs.  3-5-nerved  :  fls.  small  or 
very  small.  Latest  monograph  in  Latin  in  DC.  Mon. 
Phan  1:41  (1878). 

Japdnica,  Kunth.  Lvs.  with  stalks  about  Kin.  long, 
blades  about  4-5  in.  long:  staminate  fls.  unknown.  Ja- 
pan, where  it  is  cult,  for  the  roots,  which  are  used  in 
medicine. 

HETEEOSPATHE  (Greek,  a  different  kindof  spaihe). 
Palmtlcecr.  Also -written  Heterospatha.  A  genus  of  only 
1  species,  native  of  the  small  island  of  Amboyna,  the 
Dutch  headquarters  in  the  East  Indies.  It  is  said  by 
Sander  and  Co.  to  be  arare  and  highly  ornamental  palm, 
with  graceful,  spreading  habit  and  pinnatisect  leaves, 
the  segments  being  long,  slender  and  tapering.  Its 
nearest  allies  of  garden  value  are  Verschaffeltia  and 
Dypsis,  in  which  the  stigmas  are  basilar  in  fruit,  while 
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Heterospatha  belongs  to  a  group  in  which  the  stigmas 
are  eccentric  or  lateral  in  fruit.  Other  important  ge- 
neric characters  are  the  6  stamens  with  versatile  an- 
thers and  the  1-celled  ovary.  The  plant  is  procurable 
from  importers  and  from  S.  Fla. 

elita,  Scheff.  Tall,  unarmed:  lvs.  terminal,  long-peti- 
oled,  equally  pinnatisect;  segments  numerous,  lanceo- 
late, narrowed  at  both  ends,  acuminate,  1-nerved,  mar- 
gins thickened  and  recurved  at  the  base ;  rachis  round  on 
the  back,  flat  on  the  face;  sheath  short,  fibrous,  swelled 
at  the  base:  spathes  2,  the  lower  2-crested,  the  upper 
much  longer.    A  very  worthy  palm. 

HEtJCHERA  (Johann  Heinrich  von  Heucher,  1G77- 
1747,  professor  of  botany  at  Wittenberg).  Saxifragdceie. 
This  includes  H.  sanguinea  which  probably  ranks  among 
the  half-dozen  best  plants  with  small,  red  flowers.  It  is 
very  desirable  for  the  hardy  border,  where  it  blooms 
from  spring  to  late  fall.  It  is  also  useful  to  florists  for  cut- 
flowers  and  for  forcing.  All  the  Heucheras  resemble 
our  dainty  wild  flower,  the  Bishop's  Cap  (Mitella)  in 
their  habit,  as  they  have  a  tuft  of  heart-shaped,  5-9- 
lobed,  crenate  leaves,  from  which  spring  a  dozen  or  so 
slender  scapes  a  foot  or  more  high  with  small  fls.  borne 
in  panicles,  giving  a  delicate  and  airy  effect. 

Heuchera  belongs  to  a  group  of  genera  including  Mi- 
tella and  Tiarella,  in  which  the  ovary  is  1-celled.  In 
Heuchera  the  petals  are  5  or  0,  and  entire;  in  Mitella 5, 
3-fld  or  pinnatifid;  in  Tiarella  Sand  entire.  Heuchera 
has  5  stamens  ;  Mitella  5  or  10  ;  Tiarella  10.  The  cap- 
sule of  Heuchera  is  inferior,  2-beaked;  in  Mitella  su- 
perior, not  beaked  ;  in  Tiarella  superior,  compressed. 
Heuchera  has  about  20  species,  all  North  American  and 
ranging  from  Mexico  to  the  arctic  regions. 

The  attractive  and  petal-like  portion  of  B.  sanguinea 
is  the  calyx,  the  petals  being  small  in  all  Heucheras 
(often  shorter  than  the  calyx).  The  other  species  are 
attractive  by  reason  of  their  general  habit,  and  particu- 
larly the  graceful,  open  panicle,  ff.  sanguinea  came 
into  prominence  about  1884  and  is  now,  according  to  J. 
B.  Keller,  one  of  the  most  popular  of  hardy  perennials. 
The  others  are  procurable  from  the  largest  dealers  in 
native  plants  and  from  western  collectors.  They  range 
from  3  in.  to  .3  ft.  high,  averaging  about  1'^  ft.,  and 
bloom  in  s\immer,  having  greenish  white  or  purplish 
fls.  J.  B.  Keller  writes  that  almost  any  good  garden  soil 
suits  them,  and  that  they  are  not  particular  as  regards 
exposure  to  sunlight  (though  an  open  situation  is  pref- 
erable), and  that  they  look  well  in  borders,  rockeries, 
separate  beds  and  elsewhere.    Prop,  by  division  or  seed. 

A.  Stamens   and  sti/les   included  [or  in  H.  pubescens 
scarcely  exserted). 
B.  Scapes  hairy. 
C.  Inflorescence  a  panicle. 
D.   Cah/r  not  prominently  oblique,  i.e.,  the  lobes  equal  or 
nearly  so. 
E.  Margin  of  lvs.  pointed,  with  distinct  teeth. 
sanguinea,  Engelm.    Coral  Bells.    Crimson  Bells. 
Height  I-IV2  ft.:  scapes  pilose  below,  glandular  pubes- 
cent above:  fls.  typically  bright  red,  but  in  horticultural 
varieties  ranging  from  white  through  pink  and  rose  to 
dark  crimson.    New  Mex.,  Ariz.    The  best  pictures  are 
B.M.  G929,  Gn.  26:463.    Others  are  Gt.  45,  p.  577.    I.H. 
43,  p.  334.    Mn.  8.  p.  75.    A. G.  17:201.    R.H.  1898,  p.  431. 
R.B.  22,  p.  24(;.    S.H.  2:120.    G.C.  III.  4:125.    P.G.  4:35. 
Var.  alba  ( /7.  dllia,  Hort.)  has  pure  white  lis.,  and  was 
int.  iilimit  isod  by  Haage  &  Schmidt.    Var.  spWndens, 
int.  I.S'.IS  I'V  the  s':iiiii'  firm,  has  dark  crimson  fls.    Var. 
robiista,  or  grandiilora,  Hort.,  according  to  J.  B.  Keller, 
is  an  improvenii-iit  on  the  type,  the  bells  being  larger 
and  the  color  brighter.     Var.  hjbrida  ("Rosy  Morn"), 
Hort.,    according  to    D.  M.  Andrews,  is  "more   robust 
than  the  type,  foliage  deeper  cut  and  the  divisions  more 
pointed:  fls.  rosy  pink."    Andrews  adds  that  var.  tllba 
comes  true  from  seed. 


EE.    Margin  of  lvs.  with  > 


ely  acute  or 


blunt. 


pubescens,  Pursh  {B.  ribifblia,  Fisch.  &  AviS-L.all.). 
Height  9-12  or  15  in. :  scapes  densely  glandular  pubes- 
cent, at  least  above.     Rich  woods,  Mts.  of  Penn.  to  N. 
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C.   B.B.  2:  179. -"Evergreen  .foliage  marbled 
with  bronzy  red."—  Woolxori. 

DD.   CaUjx  promiHently  oblique. 

hispida,  Pursh.    Height  2-4  ft.  Woods,  Va. 
to  Idaho.    B.B.  2:1B0. 

cc.  Inflorescence  a  spike. 

cylindrica,  Dougl.  Height  10-24 
in.  Yellowstone  Park  westward. 
B.R.  23:1924. 

BB.  Scapes  not  Jiairy. 
r.  Inflorescence  a  loose  panicle. 

parvifdlia,  Nutt.  Height  X-2  ft.  New 
Mex.  to  Jlont. 

t'C.  Inflorescence  denser,  spicate. 

bracte^ta,  Ser.    Height  3-6  in.    Colo. 

AA.  Stamens  and  styles  much  exserted, 

at  least  at  first. 

B.  Length  of  calyx  S-5  lines. 

lub^scens,  Torr.  Height  8-15  in. : 
scape  usually  leafless,  glabrous  or  some- 
what scabrous :  margin  of  Ivs.  ciliate. 
New  Mex.  to  Nev. 

BB.  Length  of  calyx  1%-S  lines. 

Americana,  Linn.  Alum  Root.  Height 
2-3  ft. :  scape  leafless  or  with  a  few  smaF " 
Ivs.,  more  or  less  glandular-hirsute.  Dry 
or  rocky  woods,  Ont.  to  La.  and  Minn. 
B.B.  2:179.  R.  H.  1898,  p.  431. -"Has 
mottled  foliage."— GJ//eW. 

BEB.  Length  of  calyx  l-PA  lines. 

c.     Scape  villous,  i.  e.,  densely  covered 

with  long,  soft  hairs. 

villdsa,  Michx.  Height 
1-3  ft.;  scape  mostly 
leafless.  Rocky  places, 
Va.  to  Ga.  and  Tenn. 
B.B.  2:179. 

CO.    Scape  thinly  covered  with  minute 
glandular  hairs. 

micrdntha,  Dougl.  Height  1-2  ft.  Calif. 
B.R.  15:1302.  R.H.  1898,  p.  431. 

The  following  names  are  seen  in  trade  cat- 
alogues but  not  in  Index  Kewensis.  H.  pur- 
purdscens  was  advertised  1898,  by  H.  Corre- 
von,  Geneva,  Switzerland.  Plants  in  Ameri- 
can trade  are  not  yet  large  enough  for  identi- 
fication.—JJ.lF/ie^ieri  was  found  in  the  South 
some  years  ago,  and  Thomas  Meehan,  who 
has  not  examined  it  closely,  says  it  looks  like 
a  form  of  H.  Canadensis  with  variegated  Ivs. 
W.  M. 

HfiVEA  (from  the  Brazilian  name 
BuphorbiAceie.  This  includes  the  tree 
that  produces  the  Para  rubber  of  com- 
merce. The  genus  contains  11  species 
of  tall  trees  from  Brazil  and  Guiana, 
furnishing  the  milky  juice  called  caout- 
chouc: Ivs.  alternate,  long-stalked,  the 
3  leaflets  entire,  feather-veined,  mem- 
branous or  leathery:  fls.  small,  monoe- 
cious. Important  generic  characters  are  ''^J 
the  3  leaflets,  loose  panicles,  5-toothed  " 
or  5-lobed  calyx,  and  5-10  stamens,  the 
filaments  united  in  a  column  under  the 
rudimentary  ovary.  The  nearest  ally  of 
garden  value  is  Jatropha,  in  which  the 
fls.  have  petals,  while  Hevea  belongs  to 
a  group  in  which  the  petals  are  lacking. 
This  plant  may  possibly  be  cult,  under 
glass  for  its  economic  interest  in  a  few 
botanical  collections.  It  was  once  adver- 
tised by  Reasoner  Bros.,  Oneco,  Fla. 
The  common  "rubber  plant,"  extensively 
cult.  North  as  a  house  plant,  is  the  East 
India  Rubber  Plant,  Ficus  elastica. 

Brasiliensls,  Muell.  Arg.  .South  Amer- 
ican Rubber  Tree.  Height  60  ft. :  Ifts. 
membranous:  staminate  fls.  with  buds 
narrowly  ovoid-conical  and   disc  small. 


urn-shaped,  niany-lobed,  tomentose;  an- 
thers HI,  in  2  whorls:  floral  Ifts.  2-3  in. 
long,  elliptic-lanceolate.    Brazil. 

HEXlSEA  (Greek,  six  equal  things: 
because  the  attractive  and  bright  colored 
parts  of  the  flower  are  6,  and  of  equal 
size).  Orchidacece.  Should  have  been 
written  Sexisia.  This  includes  a  small 
epiphytic  plant  which  John  Saul  once 
advertised  as  "bearing  profuse  panicles 
of  bright  vermilion  flowers  twice  a  year." 
The  genus  belnngs  to  a  subtribe  closely 
related  to  E]iidentlrum  but  with  different 
pollinia.  Stems  terete  or  angled,  with 
usually  2  Ivs.  at  the  apex  of  each  annual 
growth.  New  growths  arise  in  the  axils 
of  the  Ivs.,  the  entire  stem  being  thus 
made  up  of  long,  fusiform,  apparently 
superimposed  pseudobulbs,  with  2  Ivs. 
at  each  node.  Lvs.  few,  narrow  :  ra- 
cemes terminal,  the  short-peduncled  fur- 
nished with  overlapping,  leathery  scales : 
fls.  orange  or  purple;  anthers  semi-glo- 
bose ;  pollinia  4,  in  1  series. 
Four  species,  ranging  from 
Mexico  to  Guiana. 

bidentata,  Lindl.  Height  6-8 
in.:  stem  branched,  forming 
spindle-shaped,  many-grooved  inter- 
nodes:  lvs.  in  pairs,  2-4  in.  long, 
3  lines  wide,  channelled,  notched. 
Panama.  B.M.  7031.  G.M.  37:19. 
H.  Hasselbring. 

HIBISCUS  (old  Latin  name).  Mal- 
vAcew.  Maksh  Mallow.  Rose  Mal- 
low. A  polymorphous  genus,  allied 
to  Gossypium,  Abutilon,  Altbsea  and 
Malva,  the  species  widely  distributed 
in  temperate  and  tropical  countries. 
Herbs  or  shrubs,  or  even  trees,  with 
lvs.  palraately  veined  or  parted. 
Parts  of  the  fl.  in  5's;  calyx  gamo- 
sepalous,  5-tootbed  or  5-cIeft,  sub- 
tended by  an  involucel  of  narrow 
bracts;  corolla  usually  campanulate, 
showy,  of  5  distinct  petals;  stamens 
united  into  a  5 -toothed  column:  ovary 
5-loculed,  bearing  5  styles :  fr.  a  dry, 
more  or  less  dehiscent  capsule.  Be- 
tween 150  and  200  species.  Horticul- 
turally,  there  are  four  general  groups 
of  Hibiscus  — the  anniuUs,  the  per- 
ennial border  herbs,  the  hardy 
shrubs,  and  the  glasshouse  shrubs. 
The  culture  and  treatment  vary  with 
these  groups. 

INDEX. 
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aculeatus,  6. 

lasiocarpus,  11. 

Africanus,  1. 

Leopoldii,  13. 

anemoinvflorvs,  13. 

luteus,  21. 

atrorubens,  13. 

Manihot.  5. 

bicolor,  13. 

militaris.  8. 

brilliantissiimis,  21. 

miniatus,  21. 

Californicus,  11. 

Moscheiitos,  9. 

calycinus,  18. 

mutabilis.      See 

camellceflonis,  13. 

Suppl.  list. 

carminatus,  21. 

pceoniflortis,  13. 

chrysanthus,  18,  21. 

palustris,  9. 

cisplatiiius.  19. 

purpuras,  13. 

coeeinens,  7. 

ranunc^dceflorus,^^. 

coelestls,  13. 

Rosa-Sinensis.  21. 

Cooped,  21. 

Rosella.  3. 

Crimson  Eye,  9. 

roseus,  9. 

Denisoni.  20. 

ruber,  13. 

elatus,  15. 

Sabdariflfa.  3. 

elegantissimus,  13. 

Sinensis,  21. 

eseulentus,  4. 

speciosus,  7,  13. 

frutex.  13. 

8ub-violaceus.  21. 

fulgens,  21. 

Svriacus,  13. 

fulgidiis,  21. 

tiliaceus.  16. 

grandiflorus.  12. 

lotus  albus,  13. 

Hamabo,  14. 

Trionum.  2. 

heterophyllus,  17. 

vesicarius.  1. 

incanus.  10. 

violaceus,  13. 

kermesimts,  21. 

zebrinus,  21. 
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B.    Plant  low  and  diffuse. 

1.  ^eai(!kriua,Cav.{B.Africdniis,HoTt.).  Flower-of- 
AN-HOUB.  Bladder  Ketmia.  Trailing  Hollyhock. 
Fig.  1054.  A  foot  or  2  high,  bushy-spreading,  the  main 
branches  becoming  prostrate,  usually  hispid-hairy:  Ivs. 
3-5-parted,  the  upper  ones  3-parted,  with  the  middle 
lobe  much  the  largest,  the  lobes  linear-oblong  or  some- 
times widening  upwards,  coarsely  notched,  the  root-lvs. 
undivided:  fls.  solitary  in  the  upper  axils,  opening  wide 
in  the  sunshine  but  closing  in  shadow,  1-3  in.  across, 
sulfur-yellow  or  white,  usually  with  a  brown  eye  ; 
pedicel  elongating  in  fr.,  ami  the  calyx  becoming  much 
inflated.  Cent.  Afr.  — An  interesting  annual,  blooming 
freely  throughout  the  hot  weather  of  summer,  and  thriv- 
ing in  any  open,  warm  place.  Seeds  are  usually  sown 
where  the  plants  are  to  stand.    Excellent  for  rockwork. 

2.  Tridnum,  Linn.,  to  which  the  above  species  is  usu- 
ally referred,  has  much  wider  and  more  spatulate  and 
relatively  shorter  leaf-lol)es,  which  are  round-toothed  or 
lyrately  lobed:  Hs.  smaller.  Prom  S.  Eu.  and  Afr  B 
M.  209. —  Sometimes  a  weed  about  cult,  grounds 

BB.  Plant  mostly  tall,  strict  and  stout. 

3.  SabdarlKa,  Linn.  (ff.  lios/lta,  Hort.).   Ja 
maica  Sokhel.    Roselle.    strong,  5-7  ft.  high 
nearly  glabrous,  the  stems  terete  and  reddish 
root-lvs.   ovate   and   undivided,   the  upper  one- 
digitately   3-parted,    the    side    lobes    sometime* 
again   lobed  ;    lobes  lanceolate-oblong   and  ere 
nate    dentate  :     fls.  solitary    and   almost  sessile  in    tht 
axils,  much   shorter  than  the  long  leaf-stalks,    cal}\ 
and  bracts  red  and  thick,  less  than  half  the  length  of 
the  yellow  corolla.    Old  World  tropics.— Widely  cult    in 
the  tropics,  and  now  grown  somewhat  in  S.  Fla.  and  S. 
Calif,  for  the  fleshy  calyxes,  which,  when  cooked,  make 
an  excellent  sauce  or  .ielly  with  the  flavor  of  cranberry. 
The  green  seed  pod  is  not  edible.    The  juice  from  the 
calyxes  makes  a  cooling  acid  drink.    Thrives  in  hot,  dry 
climates. 

4.  escuI6ntus,  Linn.  {Ahehndsc?ius  escuUntus, 
Moench).  Okka.  Gumbo.  Mostly  strict,  2-6  ft.,  the 
stems  terete  and  more  or  less  hispid:  Ivs.  cordate  in 
outline,  3-5-lobed  or  divided,  the  lobes  ovate-pointed 
and  coarsely  toothed  or  notched:  fls.  solitary  and  axil- 
lary, on  inch-long  peduncles,  yellow,  with  a  red  center: 
fr.  a  long  ribbed  pod  (.5-12  in.  long),  used  in  cookery. 
Trop.  Asia.— For  culture,  etc.,  see  Okra.  A  large-fld. 
form  (var.  speciosns,  cf.  ff.  Manihot)  in  Gt.  43,  p.  623. 

AA.    Perennial  herbs,  mosily  grown  as  border  plants. 

These  plants  are  late  summer  and  fall  bloomers, 
with  hollyhock-like  fls.  They  send  up  new,  strong 
shoots  or  canes  each  year.  Many  of  them  are  perfectly 
hardy  in  the  N.,  but  even  these  profit  by  a  mulch 
covering.  Others  are  tender  in  the  N.,  and  the  roots 
should  be  taken  up  after  frost  and  stored  in  a  dry, 
warm  cellar.  Keep  them  just  moist  enough  to  main- 
tain life  in  them.  Many  times  the  roots  of  these  her- 
baceous species  are  set  in  large  pots  in  the  spring, 
and  they  then  make  most  excellent  specimens.  All  the 
species  require  a  deep,  rich  soil  and  plenty  of  water. 
B.  Foliaqe  green  and  usually  glabrous. 

5.  Minihot,  Linn.  Tall  and  stout  (3-9  ft.),  glabrous 
or  hairy:  Ivs.  large,  palmately  or  pedately  5-9  parted 
into  long  and  narrow  oblong-lanceolate  dentate  lobes: 
involucre  bracts  oblong-lanceolate,  falling  after  a  time 
(as  does  the  calyx) :  fls.  large  (4-9  in.  across),  pale  yellow 
(sometimes  white )  ,with  a  purple  eye :  capsule  oblong  and 
hispid.  Old  World  tropics,  and  spontaneous  in  S.  states. 
B.M.  1702;  3152  (Ivs.  more  cut).  S.H.  2:263.-This  is 
apparently  the  Sunset  Hibiscus  of  the  trade;  also  the 
Queen  of  the  Summer  Hibiscus.  In  botanical  works,  ff. 
Manihot  is  said  to  be  an  annual,  but  as  known  to  horti- 
culturists it  is  a  perennial.  For  a  discussion  of  this 
point  as  related  to  the  limitations  of  the  species,  see  G. 
C.  III.  22:249;  Gn.  53,  p.  127  (and  plate  1157).  Botani- 
cally,the  species  is  allied  to  IT.  esenlhitus.  Not  hardy  in 
the  open  in  the  North,  but  the  roots  may  be  taken  up 
in  the  fall  and  carried  overwinter  in  a  warm,  dry  cellar. 
In  the  middle  states  and  South,  it  may  be  expected  to 
survive   if  well   mulched.     Grows  readily  from   seeds. 
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blooming  late   the  first  year  if  the  seeds   are  started 
under  glass. 

(!.  aculeitus,  Walt.   Not  very  stout,  2-6  ft.  tall,  hispid 
all  over  but  not  tomentose  nor  whitish:  Ivs.  roundish 


1055.    Hibiscus  Moscheutos  iX^I 


or  roundish-ovate  in  outline,  3-5-lobed  or  -parted,  the 
sinuses  often  rounded  and  enlarging,  the  lobes  angled 
or  toothed  and  blunt  :  fls.  3-4  in.  across,  yellow,  with 
purple  in  the  base.    S.  Car.  south.  — Not  hardy  North. 

7.  cocclneus,  Walt.  {B.  specidsus.  Ait.).  Green  and 
glabrous  throughout,  3-4  ft.:  Ivs.  palmately  lobed,  or 
the  lowest  and  sometimes  all  of  them  palmately  com- 
pound, the  divisions  long-linear-lanceolate  and  remotely 
toothed:  fls.  very  large  (5-6  in.  across),  rose-red,  the 
petals  obovate  and  conspicuously  narrowed  at  the  base; 
column  of  stamens  verv  long.  Ga.  south.  B.M.  360. 
R.H.  1858,  p.  575  ;  1866:230. -Not  hardy  North.  Take 
up  roots  and  store  in  cellar. 

8.  milit^ris,  Cav.  Four  to  6  ft,,  strong-growing, 
glabrous:  Ivs.  rather  small,  usually  hastate  (2  short 
lobes  at  base),  the  middle  lobe  ovate-lanceolate  or  tri- 
angular-lanceolate, long-acuminate,  equally  crenate- 
toothed:  involucre  scales  linear  or  awl-like,  nearly  or 
quite  half  as  long  as  thecalyx:  fls.  3-5  in.  across,  white, 
blush  or  pale  rose,  purple-eyed.  Wet  places.  Pa.  to 
Minn,  and  south  to  the  Gulf.  B.M.  2385.-A  hardy  and 
fine  species.   Forms  occur  with  Ivs.  not  lobed. 

BB.    Foliage  soft-white-tomentose  beneath  and  some- 
times on  top. 
c.    Lvs,  not  lobed  [or  only  slightly  so). 

9.  MoBcheiitos,  Linn.  (fl^.  pa/Mshis,  Linn.).  Fig.  1055. 
Strong-growing,  3-5  ft.,  the  terete  stem  pubescent  or 
tomentose:  Ivs.  mostly  ovate,  entire  in  general  outline 
or  sometimes  shallowly  3-lobed  at  the  top,  blunt  or  cre- 
nate-toothed,  very  soft-tomentose  beneath  but  becoming 
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nearly  or  quite  glabrous  above,  the  long  petiole  often 
joined  to  the  peduncle:  involucre  bracts  linear,  nearly 
or  quite  as  long  as  the  toiueutose  calyx:  fis.  very  large 
(4-7-8  in.  broad),  light  rose-color  (or  white  in  var. 
rtZ&?/s),  with  a  purple  eye:  capsule  glabrous.  Marshes 
along  the  coast  from  Mass.  to  Pla.  and  west  to  L.  Michi- 
gan. B.M.  882.  B.R.  17:1<163;  33:7.  Mn.  2:161.  Gng. 
2:227.  H.  rdseus.  There,  of  Europe,  a  rose-colored 
form,  is  considered  to  be  a  naturalized  form  of  this 
American  species.  R.H.  1879:10.  — One  of  the  best  of 
the  Marsh  Mallows,  thriving  in  any  good  garden  soil.  Of 
easiest  culture  and  perfectly  hardy.  Blooms  in  Aug. 
and  Sept.  The  foliage  is  strong  and  effective.  The 
most  generally  cultivated  of  the  hardy  herbaceous 
kinds.  The  form  known  as  Crimson  Eye  (clear  white 
with  a  crimson  center)  was  introduced  1894  by  Wm.  P 
Bassett  &  Son.  It  was  found  in  a  swamp  in  New  Jersey. 
There  is  some  question,  however,  as  to  whether  it  is 
specifically  the  same  as  H.  Mosclientos,  The  tls.  are 
pure  white  (except  the  center),  expand  wide,  and  the 
Ivs.  are  bronze-tinted.    The  carpels  are  more  attenuate. 

10.  inc4nu3,  Wendl.  Much  like  R.  Moscheutos,  and 
sometimes  passing  for  it  in  the  trade:  Ivs.  smaller  and 
narrower,  ovate-lanceolate,  not  lobed,  serrate-toothed: 
fls.  sulfur-yellow,  with  acrimson  eye.  S.  Car.  and  south. 
—  Seems  to  be  hardy  in  the  North  with  a  mulch  protec- 
tion. 

11.  Califdrnicus,  Kell.  Strong  growing,  5  ft.,  the  stem 
terete  or  slightly  grooved  above,  more  or  less  pubes- 
cent: Ivs.  distinctly  cordate,  ovate,  shallow-toothed  and 
not  lobed,  dull  ashy  gray  beneath  :  involucre  bracts 
hairy:  corolla  white  or  rose,  with  a  purple  eye,  3-5  in. 
across  :  capsule  pubescent.  Calif.  — Gray  regards  this 
as  a  form  of  S.  lasiocarpus,  Cav.  (var.  occidentdlis, 
Gray).  A  portrait  of  IT.  lasioenrpun  will  be  found  in 
G.P.  1:420.  Although  the  namefi".  Califoniieiis  is  com- 
mon in  the  trade,  it  is  a  question  how  much  of  the  stock, 
if  any,  is  this  species.  Certainly  some  of  it  is  IT.  Mos- 
cheutos. From  IT.  Mosclientos  this  species  is  told  by  its 
cordate  ashy-tomentose  Ivs.  and  hairy-ciliate  involucre 
bracts.  The  plant  known  to  the  trade  as  H.  Californi- 
cifs  is  hardy. 

00.    Ia'S.  strongly  lobed. 

12.  grandiflorus,  Michx.  Tall  and  stout  (3-8  ft.),  the 
terete  reddish  stem  becoming  glabrous:  Ivs.  large,  3- 
lobed,  the  lobes  ovate-acuminate  or  ovate-oblong-acu- 
minate, the  side  ones  widely  spreading,  blunt-toothed 
or  even  again  lobed  :  fls.  very  large  (0-8  in.  across), 
white  or  rose,  with  deeper  eye.  Ga.,  Fla.  west.  — Aside 
from  the  large  fls.  and  lobed  Ivs.,  this  is  very  like  IT. 
Moxcheiifos.  It  is  doubtful  if  the  true  B.  grandiflorus 
is  in  the  trade. 

AAA.    Shrubs,  hardy  in  the  North  {or  in  the  middle 
states). 

13.  Syria,cu8,  hinn.  (Althwa  fri<tex,llort. ).  Shrubby 
Althea.  Rose  of  Sharon.  Pigs.  1050,  1057.  Shrub, 
6-12  ft.  high,  much  branched,  nearly  or  quite  glabrous: 

Ivs.  rather  small,  short-petioled, 
strongly  3-ribbed,  triangular-  or 
rhombic-ovate,  mostly  3-lobed 
and  with  many  rounded  teeth  or 
notches:  tls,  solitary  in  the  axils 
on  the  young  wood  (late  in  the 
season),  somewhat  bell-shaped, 
2-3  in.  long,  rose  or  purple,  usu- 
ally darker  at  the  base  :  pod 
short,  splitting  into  5  valves. 
Asia.  B.M.  83.  R.H.  1845:133 
(var.  spec/o5HS,  with  double  fls.). 
—  One  of  the  commonest  of  orna- 
mental shrubs,  and  hardy  in  On- 
tario. It  is  immensely  variable  in 
character  of  fls.,  the  colors  rang- 
ing from  blue-purple  to  violet- 
red,  flesh  color  and  white;  also 
full  double  forms.  There  are 
forms  with  variegated  Ivs.  Col- 
ored plates  of  some  of  the  double-fld.  forms  will  be 
found  in  Gn.  52:1150.  The  species  thrives  in  any  good 
soil.  Prop,  by  seeds,  by  cuttings  of  ripened  wood  taken 
in  the  fall,  and  named  vars.  by  grafting  on  the  common 


seedling  stock.  Nativity  uncertain,  but  probably  not 
Syrian,  as  Linnseus  supposed  :  probably  native  in 
China.  To  this  species  belong  such  trade  names  as 
IT.  pnrpureus,  IT.  specidsus  ritber.  TT.  rannncnUeflbrus. 
IT.  totus  dlbus,  IT.  Leopoldii,  TT.  pa^onifldrns,  IT.  cceUs- 
tis,  IT.  violdceus,  IT.  anemonwfldrus,  IT.  atrdrubens, 
IT.  bicolor,  H.  camellcefldrtis.  TT.  elegantlssimus,  etc. 

14.  Ham&bo,  Sieb.  &  Zucc.  A  Japanese  species  offered 
by  importers  but  not  yet  tested  in  this  country,  and 
probably  not  hardy  south  of  the  southern-middle  states : 
0-10  ft.  high,  closely  pubescent:  Ivs.  roundish,  with  an 
abrupt  short  point,  irregularly  shallowly  toothed,  white 


1056.  Capsule 
of  Hibiscus  Syriacus. 


1057.   Hibiscus  Syriacus  (X  K). 

tomentose:  involucre  of  scales  united  at  the  base:  fls. 
solitary  in  the  upper  axils,  large,  yellow,  with  a  darker 
base. 

aaaa.    Shrubs  of  glasshouses,  or  permanently  planted 
out  in  the  far  South. 
B.    Lvs.  hoary  beneath. 
15.  eiatus,  Swartz  (PfnvV/HiH  (!^)^i()H,  G.  Don).   Moun- 
tain  Mahoe.    a  West  Indian  tree,  now  introduced  in 
S.  Calif.:    Ivs.  round-cordate,  short-cuspidate,  entire; 
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involucre  deciduous  (with  the  calyx),  8-10-toothed :  fls. 
4  in.  long,  opening  primrose  color  in  the  morning,  then 
changing,  as  the  day  advances,  to  orange  and  deep  red. 

—  This  species,  the  nest,  and  probably  others,  yield  the 
Cuba  bast,  used  for  tying  cigars  and  for  other  purposes. 
Lts.  and  shoots  medicinal:  wood  durable. 

16,  tiliiceus,  Linn.  {Parlthtm  tiU(iceum,  Juss.). 
Round-headed  tree  20-30  ft.  high:  Ivs.  round-cordate 
and  short-acuminate,  entire  or  obscurely  erenate;  in- 
volucre persistent  (with  the  calyx),  10-toothed  :  fls. 
2-:i  in.  long,  yellow.  Old  World  tropics,  but  naturalized 
in  the  W.  Indies  and  at  Key  West.  — Offered  recently  by 
Reasoner.    Evergreen.    Sprouts  from  the  base  if  frozen. 

BB.  Lvs,  jisnally  green  both  sides. 
17  heterophyllus,  Vent.  Tall  shrub  of  Australia,  int. 
in  S.  Calif.,  where  it  is  a  free  aud  showy  bloomer:  nearly 
glabrous:  lvs.  varying  from  linear  to  lanceolate  aud 
elliptic-oblong  and  from  entire  to  3-lobed,  5-6  in.  long, 
usually  serrulate  and  sometimes  white  beneath:  tis. 
large  {3-4  in.  long),  white,  with  a  deep  crimson  eye,  the 
calyx  tomeutose:  capsule  hairy. 

18.  calycinus,  Willd.  {ff.  chrysdnthas,  Hort.).  Small 
shrub  from  S.  Africa,  and  sparingly  known  in  this 
country:  pubescent:  lvs.  long-stalked,  round-cordate, 
somewhat  3-5-angled  and  5-7-nerved,  erenate,  hairy  or 
velvety:  flg.  on  axillary  peduncles  which  are  shorter 
than  the  petioles,  large,  yellow,  with  a  dark  center:  in- 
volucre bracts  5,  bristle-pointed:    capsule  tomentose. 

—  To  be  grown  indoors,  but  may  be  planted  out  in  the 
summer  with  good  results.  Probably  valuable  for  per- 
manent planting  in  the  extreme  S. 

19.  cispUtinus,  St.  Hil.  Bushy,  3-5  ft.:  stems  gla- 
brous but  prickly:  lvs.  deltoid-lanceolate  or  deltoid- 
ovate,  3-lobed,  coarsely  toothed,  sparsely  hairy  on  the 
veins:  fls.  solitary,  4-5  in.  across,  light  pink,  with  darker 
color  in  the  eye  and  sometimes  darker  on  the  margins. 
Brazil  (this  side  the  Platte  river,  whence  the  specific 
name).  R.H.  1898:480.  Gng.  7:50.  — Little  known  in  this 
country.  It  is  a  late  fall  bloomer,  and  may  be  planted 
out  in  summer.  It  seeds  freely,  and  these,  sown  as  soon 
as  ripe,  will  give  blooming  plants  for  the  following  fall. 
Handsome. 

20.  Dfenisoni,  Burb.  Small  glasshouse  shrub,  flower- 
ing when  very  small,  glabrous:  lvs.  thick  and  rather 
stiff,  slender-stalked,  elliptic-ovate,  entire  or  obscurely 
crenulate,  acuminate,  dull  green:  fls.  terminal,  large, 
white,  4-5  in.  across.  Nativity  unknown,  but  int.  from 
Austral.  F.M.  1870:232.  — A  good  greenhouse  plant,  re- 
quiring warm  temperature. 


1058.  Hibiscus  Rosa-Sinensis  (X  1-5). 

21.  R69a-Sinensis,  Linn.  (ff.  Sinensis,  Hort.).  Chi- 
nese Hibiscus.  Shoeblack  Plant.  Pig.  1058.  In  glass- 
houses a  shrub  3-8  ft.  high,  but  reaching  20  ft.  in  sub- 
tropical regions,  glabrous:  lvs.  rather  large,  thin  and 
shining  green,  broad-ovate  to  lance-ovate,  somewhat 
tapering  to  the  base,  acuminate,  coarsely  and  unequally 
toothed:  involucre  bracts  linear,  free,  as  long  as  the 
calyx  tube:    fls.  solitary  in  the  upper  axils  of  the  new 


growth,  on  peduncles  which  exceed  the  petioles,  bright 
rose-red,  4-5  in.  across,  with  a  projecting  red  column  of 
stamens  and  pistil.  Asia,  probably  China:  now  dis- 
tributed in  warm  countries,  and  one  of  the  best  known 
old-fashioned  conservatory  pot-plants.  B.M.  158.  l.H. 
29:4-11.  G.C.  III.  2:529.  Gn.  53,  p.  127. -It  is  now  im- 
mensely variable.  Forms  are  double-tid.,  and  others  are 
orange,  yellow,  bright  red,  magenta,  and  parti-colored. 
Var.  Codperi,  Hort.  {R.  Oodperi,  Hort.),  has  narrow 
white-marked  lvs.  and  distorted  scarlet  fls.  Trade  names 
belonging  to  this  species  are  H.  brilliantissimns,  H. 
ca}-mindtus,  S.  chrysdntkus,  H,  fulgidtis,  H.  fulgens, 
H.  kermeslnus,  H.  litteus,  H.  minidfus,  H,  sub-viold- 
ceus,  H.  zebrlnus.  ffibisciis  Mosa-Sinensis  is  a  sum- 
mer-flowering shrub  which  always  attracts  attention. 
It  is  often  plunged  in  the  open  with  other  subtropical 
stuff.  It  is  easy  to  grow  in  ordinary  potting  soil.  In 
winter  keep  it  slow  by  witholding  water  and  keeping  in 
a  temperature  not  above  50°.  In  spring  head  the  plants 
iu  and  start  them  up  to  get  the  new  wood  on  which  the 
flowers  are  borne.  Give  plenty  of  water  when  growing, 
and  syringe  frequently.  Prop,  readily  by  softwood  cut- 
tings in  spring,  or  by  hard  cuttings  in  fall. 

H.  Arckeri,  Hort..  is  a  hybrid  of  H.  Rosa-Sinensis  and  H. 
schizopetalus,  raised  by  A.  S.  Archer,  Antigua,  West  Indies. 
Much  like  H.  Rosa-Sinensis.  Fls,  red.  Gn.  55:1221.— ^.  Cam- 
eroni,  Knowles  &  Weste.  Tall  shrub,  with  heart-shaped  3-lobed 
lvs.  and  large,  solitary,  cream -colored,  red-veined  lis.  Madag. 
B.M.  3936.  The  plant  figured  under  this  name  in  Gn.  53:1IG4  is 
probably  a  form  of  H.  Rosa-Sinensis.— if.  niutdbilis,  Linn. 
Tree-like  or  tall  shrub:  lvs.  cordate,  5-angIed,  toothed,  downy; 
fls.  axillary,  opening  white  or  pink  but  changing  to  deep  red  by 
night:  involucre  bracts  shorter  than  calyx.  China.  Cult,  iu 
tropical  and  subtropical  regions.  Recently  introd.  in  S.  Fla. 
under  the  name  of  Cotton  Rose  and  Confederate  Rose.— H. 
schizopetahis.  Hook.  f.  Allied  to  H.  Rosa-Sinensis:  fls.  pendu- 
lous, the  recurving  petals  beautifully  cut,  the  involucre  none, 
the  fruit  long  and  bearing  glabrous  seeds.  E.  tropical  Afr.  B. 
M.  6524.  P.S.  23:2397-8.  One  of  the  handsomest  of  the  genus. 
—H.  splendens,  Fras.  Shrub,  12-20  ft.,  soft-tomentose,  prickly: 
lvs.  cordate-ovate,  palraately  3-5-7-lob6d:  fls.  very  large,  rose- 
red.  Austral.  B.M.  3025.  B.R.  19:1629.  Handsome.— fl".  A'wra(- 
tensis,  Linn.  Trailing,  with  palmately  3-5-parted  lvs.:  fls.  yel- 
low: involucre  bracts  with  odd  nail-like  spines.  India,  but 
widely  distributed.  G.C.  III.  9:529.- fl^.  vemistus,  Blvime. 
Very  like  H.  mutabilis,  but  involucre  bracts  broad.  Java.  B. 
M.7183.—fi^.  ytiidsiw, undetermined  trade  name.       £j_  jj^  g_ 

HICKORY-NUT.  Notwithstanding  the  high  esteem 
in  wliH-li  TliM  nuts  of  several  species  of  Hickory  have 
been  luld  sinct'  the  settlement  of  America  by  the  white 
men,  but  littlt?  progress  has  been  made  in  their  domes- 
tication and  improvement.  Out  of  the  9  or  10  species 
recognized  by  botanists,  not  more  than  3  or  4  have  been 
found  sufficiently  promising  from  an  economic  stand- 
point to  justify  conspicuous  effort  at  amelioration.  Of 
these  the  Pecan  {H.  Pecan)  stands  easily  first,  followed 
in  order  of  apparent  value  by  the  Shagbark  (Little 
Shellbark ),  fi".  ot-a^rt  .■  the  Shellbark  (Big  Shellbark), 
ff.  laciniosa,  and  the  Pignut,  H.  glabra.  The  Pecan 
differs  in  its  requirements  of  soil  and  climate  from  the 
other  species,  and  is  described  separately  under  Pecan. 
For  the  botany  of  the  Hickories,  see  Hicoria. 

In  flavor  and  quality  of  kernel  the  Shagbark  is 
esteemed  by  most  Americans  as  the  choicest  of  native 
nuts,  tliough  in  these  respects  the  Shellbark  is  but  lit- 
tle inferior  to  it.  The  thinner  shell  and  larger  propor- 
tion of  kernel  have  given  the  former  precedence  over 
the  latter  in  most  cultural  efforts;  though  the  thrifty 
growth,  symmetrical  form  and  luxuriant  foliage  of  the 
latter  render  it  one  of  the  most  handsome  and  useful  of 
native  trees  for  roadside  or  lawn  planting.  Tbe  Sliag- 
bark  has  the  broader  area  of  natural  distribution,  being 
found  in  localities  throughout  most  of  the  United  States 
to  tbe  eastward  of  the  Great  Plains,  except  on  the  low- 
lands of  the  South  Atlantic  coast  and  Gulf  states.  The 
Shellbark  is  mainly  confined  to  the  vailey  of  the  Mis- 
sissippi and  its  larger  tributaries,  extending  eastward, 
however,  into  eastern  Pennsylvania  and  western  New 
York. 

The  Pignut,  which  is  similar  to  the  Shagbark  in  area 
of  distribution,  is  much  inferior  to  the  others  in  quality, 
but  shows  wider  variation  than  either  in  this  respect, 
and  has  disclosed  at  least  one  variety  of  distinct  cul- 
tural merit. 

As   the  Hickories,  other  than  the   Pecan,  are    slow- 
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growing  species  at  best,  tliey  should  not 
be  planted  on  other  thuu  fertile  soil.  The 
Shellbark  is  native  to  river  bottoms,  and 
requires  richer  land  than  the  others,  which 
endure  a  rather  wide  range  of  soil  charac- 
teristics, provided  there  is  sufficient  depth 
and  good  drainage.  Deep,  well-drained, 
fertile  loams,  either  of  sandy  or  clayey 
nature,  are  acceptable  to  all  the  species. 

Propagation.  —All  the  species  are  propa- 
gated by  seed.  Planting  is  frequently  done 
in  autumn,  but,  to  lessen  the  destruction 
by  rodents,  is  more  safely  done  in  early 
spring.  In  such  case  the  freshly  gathered 
nuts,  after  removal  from  the  hulls,  should 
be  stored  in  slightly  dampened  sand  dur- 
ing the  winter,  or  stratified,  as  other  tree 
seeds.  Uniformity  of  growth  is  promoted 
by  planting  nuts  where  trees  are  to  stand, 
as  the  transplanting  process  in  ordinary 
seasons  is  accompanied  by  a  considerable 
loss.  If  trees  must  be  transplanted,  it  is 
probably  best  to  transplant  annually  in 
nursery  rows,  in  rich  soil,  to  promote 
growth  of  fibrous  roots  and  to  lessen  the 
shock  of  final  transplantation  to  the  per- 
manent location. 

The  propagation  of  the  Hickories  by 
budding  and  grafting  is  exceedingly  diffi- 
cult, even  the  most  experienced  propaga- 
tors of  woody  plants  failing  to  secure  more 
than  a  small  percentage  of  success.  Most 
growers  favor  cleft  crown-grafting  in  the 
spring,  on  established  stocks  of  the  same 
species.  The  operation  is  performed  just 
as  stocks  are  starting  into  growth,  using 
dormant  cions  with  terminal  buds  and 
moundingup  to  thetop  bud  with  fine  earth. 
As  the  stocks  are  in  condition  only  for  a 
few  days,  the  process  is  uncertain  and  ex- 
pensive. 

One  of  the  most  successful  propagators 
of  woody  plants,  Jackson  Dawson,  of 
Arnold  Arboretum,  recommends  the  use 
of  the  Bitternut  {H,  minima)  as  a  stock, 
growing  seedlings  in  boxes  4  in.  deep  for 
one  or  two  years,  until  of  sufficient  size 
for  grafting.  Under  this  plan  the  seed- 
lings should  be  transferred  to  pots  in  the 
autumn  and  taken  into  the  greenhouse 
about  January  1.  He  advises  side-grafting 
these  close  to  the  collar.  As  soon  as  the 
roots  begin  to  start,  the  grafted  trees  in 
pots  must  be  plunged  in  sphagnum  to  the 
top  bud  and  left  until  March  to  callusf 
Root-grafting,  as  commonly  practiced,  has 
rarely  been  found  to  succeed. 

One  promising  method  of  root-propaga- 
tion suggested  by  Fuller  consists  in  the 
"turning  up  or  exposing  at  the  surface  of 
the  ground  of  side  roots,  severed  from  the 
parent  tree."  Their  lower  extremities  are 
left  in  place  for  one  or  two  seasons,  until 
a  distinct  top  has  been  formed  through 
the  agency  of  adventitious  buds  on  the  ex- 
posed portions.  Though  a  slow  and  ex- 
pensive process,  this  is  probably  more  cer- 
tain than  any  other  method  yet  developed. 
In  some  instances,  where  the  tops  of  trees 
have  been  killed,  the  varieties  have  been 
perpetuated  through  this  practice  by 
promptly  turning  up  and  staking  roots 
that  were  yet  alive. 

Planting  should  be  done  in  autumn,  or 
as  early  in  spring  as  the  ground  can  safely 
be  worked.  An  abundance  of  rich  soil 
should  be  used  in  the  holes,  as  much  of 
the  success  in  transplanting  depends  upon 
a  prompt  and  vigorous  root-growth.  If 
clean  cultivation  cannot  be  practiced,  a 
heavy  mulch  should  be  applied,  and  be 
maintained  for  several  years,  until  the 
tree  is  well  established.     After  this,  little 
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1059.   Forms  of  Hicoria  ovata. 
1.  Ovate  form.    2.  Long-ovate 
form. 6. 6a.  Mfriden.  V.Jack- 
son. 8,8a.  Milford.  Nat.  size. 


care   is   needed,  except  to   guard  against 
the  attacks  of  leaf-eating  insects. 

Production  and  i/se.  — Large  quantities 
of  Shagbarks  are  consumed  in  our  cities, 
but  the  supply  is  mainly  from  the  forests. 
In  some  sections,  choice  second-growth 
trees  have  been  preserved  along  fences 
and  roadsides,  and  these  are  usually 
found  to  yield  larger  crops  and  finer  nuts 
than  the  forest  trees.  In  portions  of  south- 
eastern Pennsylvania  there  is  a  large  pro- 
duction of  nuts  from  such  trees.  In  that 
section  the  nuts  are  marketed  in  the  form 
of  kernels  free  from  shells,  for  use  by 
confectioners  and  bakers.  The  cracking  of 
the  nuts  is  done  by  women  and  children  on 
the  farms,  this  work  constituting  a  do- 
mestic industry  of  some  importance  at  cer- 
tain seasons.  As  the  use  of  Shagbarks  in 
cooking  is  apparently  increasing,  it  is  im- 
portantthat  trees  oearing  choice  nuts  shall 
be  preserved  and  cared  for.  The  charac- 
teristics that  determine 
commercial  value  are  : 
first,  cracking  quality  ; 
second,thinness  of  shell; 
third,  size;  fourth, 
plumpness  and  flavor  of 
kernel;  fifth,  productive- 
ness. 

Numerous  apparently 
natural  Hickory  hybrids 
have  been  brought  to 
notice,  but  those  thus 
far  discovered  have 
given  little  evidence  of 
cultural  value.  The  most 
important  are  the  Nuss- 
baumer  and  McCallister  nuts,  which  are 
described  under  Pecan. 

V^arietieti.  —  lu  consequence  of  the  diffi- 
culty with  which  the  Hickories  are  propa- 
gated by  budding  and  grafting,  few  nur- 
series offer  other  than  seedling  trees. 
Several  choice  varieties  of  Shagbark  have 
been  described  and  named  because  of 
desirable  characteristics,  however,  and 
several  of  these  have  been  propagated 
in  a  small  way  by  crown-grafting  on  estab- 
lished trees.  Grafted  trees  of  one  vari- 
ety, the  Hales,  can  be  obtained  in  small 
numbers  at  one  or  two  nurseries.  No  va- 
rieties of  the  Shellbark  have  been  offered 
by  nurserymen.  The  illustrations  {Fig. 
1059)  are  adapted  from  the  Nut-Gulture 
Bulletin  of  the  U.  S.  Dept.  of  Agric. 

The  more  important  varieties  are  the 
following: 

Shagbark:  Curd's.— Conn.  A  smooth  nut 
of  medium  size,  slightly  compressed:  kernel 
plump,  light  in  color  and  of  good  quality:  shell 
thin:  cracking  quality  good. 

Dover.— Pa.  A  medium-sized  angular  nut. 
rather  broad  at  the  base,  but  having  a  long  and 
sharp  basal  point:  shell  moderately  thin;  crack- 
ing quality  good:  quality  good. 

Sliot.— Conn.  Of  medium  size,  compressed, 
angular,  ovate,  with  prominent  tip :  kernel 
plump:  flavor  mild  and  pleasant:  shell  thin; 
cracking  quality  good. 

Hales  (Hale's  Papershell) .  —  N.  J.  Large, 
quadrangular,  slightly  compressed,  with  a  pe- 
culiar wavy  surface:  kernel  rather  deeply  cor- 
rugated, but  plump  and  of  good  quality,  re- 
tainins  its  sweetness  for  two  years  or  more  : 
shell  thin  and  of  fair  cracking  quality.  The 
Hales  nut  is  the  first  named  variety  of  Hickory, 
having  been  described  and  illustrated  by  A.  S. 
Fuller  in  "The  Rural  New-Yorker''  in  1870. 
It  is  probably  the  only  sort  now  oi»tainable  at 
the  nurseries.  The  original  tree  bears  a  fair 
crop  annually,  and  numerous  younger  trees 
grafted  from  it  are  now  in  bearing. 

Jacksoii.— Ohio.  A  compressed  oval  nut  of 
large  size:  kernel  large,  plump,  and  of  excellent 
qualitv:  shell  thin;  cracking  quality  medium. 
Fig.  1059. 
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Learning.— M.O.  A  large  nut  of  fine  flavor  and  excellent  crack- 
ing quality,  the  kernel  coming  out  in  unbroken  halves. 

Meriden.—Conn.  Large,  oblong,  compressed:  kernel  large 
and  of  good  quality:  shell  rather  thick,  but  cracks  well.  Fig. 
1059. 

Jlf(7^or(f.  — Mass.  A  compressed  ovate  nut,  medium  to  large 
in  size,  witli  large,  plump  kernel  of  excellent  quality:  cracks 
well:  one  of  the  best  nuts  yet  brought  to  notice.    Fig.  1059. 


1060.   Foliage  and  Distillate  flowers  of  Hicoria  Pecan. 


Rice. —Ohio.  Angular,  ovate,  medium  to  large  in  size:  kernel 
plump,  bright  and  of  fine  quality:  shell  thin  and  of  good  crack- 
ing quality:  tree  regularly  productive. 

Woodbourne.~¥u..  Long,  compressed  ovate,  large  and  smooth : 
kernel  tender  and  of  very  high  quality:  shell  rather  thick,  but 
cracks  well. 

Pignut:  Of  the  somewhat  numerous  sweet-flavored  forms 
found  in  this  species,  the  following  one  at  least  has  been  deemed 
worthy  of  perpetuation  because  of  its  delicate  flavor,  thin  shell 
and  excellent  cracking  quality. 

Brackett.— Iowa.  Roundish  compressed,  smooth  and  of  gray- 
ish color,  medium  to  large  in  size:  kernel  plump,  sweet  and  of 
delicate  flavor:  shell  very  thin,  and  easily  freed  from  the  kernel. 
Wm.  a.  Taylor. 

HICORIA  (from  its  aboriginal  name)  Syu.,  C^rtja. 
JuglandAcefp.  Hickory.  Hardy  ornamental  trees,  with 
rather  large,  deciduous  odd-pinnate  Ivs.,  small  green 
ish  fls.,the  staminate  ones  in  conspicuous  pendulous 
racemes,  and  with  rather  large,  green,  dehiscent  fruits 


enclosing  a  mostly  edible  nut.  The  Hickories  are 
among  the  most  beautiful  and  most  useful  trees  of  the 
American  forest,  and  are  all  very  ornamental  park  trees, 
with  a  straight,  sometimes  higti  and  slender  trunk  and 
a  large,  graceful,  pyramidal  or  oblong  head  of  generally 
light  green  foliage,  turning  from  yellow  to  orange  or 
orange-brown  in  fall.  They  are  hardy  North  except  ff. 
Pecan,  aquatica  and  myristic(eformis,  but  U.  Pecan 
thrives  rarely  in  Massachusetts  in  sheltered  positions. 
Most  of  the  species  have  heavy,  hard,  strong  and  tough 
wood,  much  valued  for  many  purposes,  especially  for 
handles  of  tools,  manufacture  of  carriages  and  wagons, 
also  for  making  baskets  and  for  fuel.  The  nuts  of  some 
species,  as  II.  Pecan  and  JS,  ovafa,  also  H.  lariniata  and 
some  varieties  of  H.  glabra  and  ff.  aUm  are  edible,  and 
are  sold  in  large  quantities,  mostly  gathered  from  the 
woods,  though  in  later  years  orchards  of  improved  va- 
rieties have  been  planted.  A  large  number  of  insects 
prey  upon  the  Hickory,  attacking  the  wood,  foliage  and 
tr..  for  which  see  the  Fifth  Ann.  Rep.  of  the  U.  S. 
Eutom.  Com.,  p.  285-329.  There  are  also  some  fungi, 
ciusins  sometimes  an  early  defoliation  of  the  trees. 

The  Hickories  generally  grow  best  in  rich,  moist  soil, 
but  some,  especially  ff.  glabra,  H.  alba  and  H. 
->vafit,  grow  equally  well  in  drier  localities.  They  are 
of  rather  slow  growth,  and  difficult  to  transplant  if  taken 
trom  the  woods;  therefore  the  seeds  are  often  planted 
where  the  trees  are  to  stand,  but  if  grown  in  the  nur- 
sery and  transplanted  several  times  when 
young,  trees  6-10  ft.  high  may  be  transplanted 
fully.  Prop,  usually  by  seeds  stratified 
and  sown  in  spring  in  rows  about  3  in.  deep; 
named  varieties  may  be  grafted  in  spring  in 
the  greenhouse,  on  potted  stock  of  H.  miui?na^ 
which  seems  to  be  the  best  species  for  this  pur- 
pose, veneer-  or  splice-grafting  being  usually 
employed  ;  sometimes  also  increased  by  root- 
sprouts.  For  futher  horticultural  advice,  see  Hickory- 
nut  and  Pecav. 

There  are  about  10  species  of  Hickory,  all  in  E.  N. 
America  from  Canada  to  Mexico.  Branches  with  solid 
pith:  Ivs.  alternate,  without  stipules,  with  3-17  serrate 
If  ts. :  fls.  monoecious,  apetalous,  appearing  with  the  Ivs. ; 
staminate  Hs.  in  axillary, slender, pendulous  catkins,  each 
fl.  with  3-10  stamens,  borne  iu  the  axil  of  a  3-lobed 
bract;  pistillate  fls.  in  a  terminal,  2-10-fld.  cluster  or 
spike,  consisting  of  a  1-celled  ovary  enclosed  by  a  4- 
lobed  involucre:  fr.  globular  to  oblong,  with  a  husk 
separating  into  4  valves  and  a  bony  nut,  incompletely 
2-4-celIed.  See  also  Rep.  Missouri  Bot.  Gard.  7,  p.  28- 
42,  pi.  1-23.  and  Rep,  of  V.  S.  Dept.  of  Agric.  Div. 
of  Pomol.  Nut-Culture  ( 189tJ),  cited  below  as  U.S.N.C. 
{the  first  number  referring  to  the  plate,  the  second  and 
third  to  the  figure). 

A.   Scales  of  buds  valvafe,  4-6 :  fr.  witJi  ivinged  sutures; 

nnt  xisualhj  thin-shelled :   Ifts.  7-13,  usually  falcate. 

B.    Nut   mostly   elongated,  almost  terete:    husk  thiut 
splitting  to  the  base:  kernel  sweet. 

PecAn,  Britt.  [Cdrya  oliv(pf6rmis,  Nutt.).  Pecan. 
Fig.  1060.  Tall  tree,  to  170  ft.,  with  the  branches  pubes- 
cent when  young  :  bark  deeply 
furrowed,  grayish  brown:  Itts 
11-17.  short  -  stalked,  oblong 
lanceolate,  acuminate,  serrate 
or  doubly  serrate,  tomentose 
and  glandular  when  young,  usu- 
ally glabrous  at  length,  4-7 m 
long:  staminate  catkins  almost 
sessile  :  fr.  3-10  in  clusters  or 
spikes,  oblong,  \%-2%  in.  long, 
nut  ovoid  or  oblong,  smootli, 
brown,  irregularly  marked  with 
dark  brown,  2-celled  at  the 
base;  kernel  sweet.  From  Iowa 
and  Ind.  south  to  Alab.  and 
Tex.;  also  in  Mexico.  S.S.  7: 
.338-.39.  A.G.  12:273-75.  U.S. 
N.C.  1.8,  9.  — This  species  is  the  most  important  as  a 
fruit  tree,  an  1  many  named  varieties  an-  milrivaterl  in 
the  southern  states,  but  it  is  tender  North.  Tlie  wood 
is  less  valuable  than  that  of  the  <>fh<-r  sitHrit^s.  Hy- 
brids of  this  species  are  known  with  H.  mhiini<i,  alba 


1061.  One  form  of  Pignut 
— H.  glabra. 
Natural  size. 
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and  laciniosn,  for  which  see  Rep.  Mo.  Bot.  Gard.  7,  pi. 
20-2.3  and  Gug.  2:226.    See  Pecan. 

myristicaeffirmis,  Britt.  ( Carya  myristicwfdrmis, 
Nutt.).  NuTMEG-HiCKOKY.  Tree,  to  100  ft.  with  dark 
brown  bark,  broken  into  appres.sed  scales:  If ts.  5-11. 
short-stalked  or  almost  sessile,  ovate-lanceolate,  the 
uppermost  much  larger  and  oborate,  serrate,  scurfy-pu- 
bescent beneath  when  young  and  with  brown  scales 
above,  at  length  dark  green  above,  silvery  and  lustrous 
beneath,  3-5  in.  long:  staminate  catkins  peduneled:  fr. 
generally  solitary,  shortovoid  orobovate,  about  IK  in. 
long;  nut  ovoid,  reddish  brown  marked  with  irregular 
spots  and  stripes,  thick-shelled,  4-celled  below;  kernel 
sweet.  From  S.  Car.  to  Ark.  and  Mex.  S.S.  7:342^3.- 
A  very  decorative  species  on  account  of  its  handsome 
foliage,  but  not  hardy  North. 

BB.  Ifut  usually  as  broad  as  long,  compressed  with 
irregularly  angled  or  reticulate  surface,  thitt- 
sheiled,  4-celled  below  :   kernel  bitter. 

aqudtica,  Britt.  (Carya  aqudtica,  Nutt.).  Watek- 
Hickory.  Bitter  Pecan.  Usually  small  tree,  rarely  to 
100  ft.,  with  light  brown  bark  separating  into  long,  thin 
plates.  Ifts  7-13,  sessile  or  short-stalked,  lanceolate, 
long-acuminate,  finely  serrate,  yellowish  tomentose  when 
young,  glabrous  at  length,  fr.  3^,  ovoid  to  broadly  obo- 
vate,  1-lHin.  long;  husk  thin,  splitting  to  the  base; 
nut  obovate,  much  compressed,  irregularly  angled  and 
ridged,  dull  reddish  brown;  kernel  very  bitter.  From 
Va.  to  111.,  south  to  Pla.  and  Tex.  S.S.  7:344-45. 
U.S.N.C.  12,  7-8. 

minima,  Britt.  {Carya  anidra,  Nutt.).  Bitter  Nut. 
SwAsip-HiCKORY.  Tree,  to  100  ft. :  bark  grayish  brown, 
broken  into  thin  scales:  young  branches  and  petioles 
glabrous:  Ifts.  5-9,  ovate-lanceolate  to  lanceolate-acumi- 
nate, densely  serrate,  pubescent  when  young  and  glan- 
dular, almost  glabrous  at  length,  3-6  in.  long  :  fr.  2-3, 
broadly  obovate  or  subglobose,  winged  from  the  apex  to 
the  middle,  ?4-l?^  in.  long  ;  husk  thin,  splitting  some- 
what below  themiddle;  nut  slightly  compressed,  round- 
ish, abruptly  contracted  into  a  short  point,  irregularly 


1062.   Characteristic  growth  of  the  Pignut  Hickory. 
Hicoria  glabra. 

reticulate;  kernel  bitter.  Quebec  to  Minn.,  south  to 
Fla.  and  Tex.  S.S.  7:340-11.  Em.  226. -A  valuable 
park  tree,  with  handsome,  rather  broad  head,  growing 
in  cult,  more  rapidly  than  other  Hickories. 
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glabra,  Britt.  ((7arj/«porc!na, Nutt.).  Pignut.  Figs. 
1061,  1062.  Tree,  occasionally  to  120  ft.,  with  usually 
dark  gray  fis.sured  bark  and  slender,  glabrous  branch- 
lets  :  Ifts.  3-7,  almost  sessile,  oblong  to  oblong-lanceo- 
late, long-acuminate,  sharply  serrate,  almost  glabrous, 
3-6  in.  long:  fr.  usually  ovoid  or  obovate,  the  sutures 
usually  slightly  winged  toward  the  apex  and  the  husk 
splitting  mostly  only  half  way  to  the  base;  nut  usually 
brownish,  not  angled  ;  kernel  mostly  astringent.  S.S. 
7:352-53.  A. G.  11^386-7.  U.S.N.C.  12,  5. -A  very  hand- 
some park  tree,  with  rather  narrow-oblong 
head  and  slender,  often  pendulous  branch- 
lets,  especially  in  the  following  var.  A  very 
variable  tree,  and  the  following  varieties 
are  considered  by  some  botanists  as  dis- 
tinct species. 

Var.  microcirpa,  Trel.  (Carya  micro- 
cdrpa,  Nutt.).  Figs.  1063-6.  Bark  more 
or  less  shaggy:  Ifts.  quite  glabrous,  often 
somewhat  broader:  fr.  subglobose  ;  husk 
splitting  nearly  to 
the  base;  nut  grayish 
or  whitish,  angled, 
rather  thin  -  shelled, 
often  broader  than 
long  ;  kernel  sweet. 
From  Quebec  to 
Mich.,  south  to  Fla. 
A.G.  11:381-88,  1,  2, 
5,  8,  10.  U.S.N.C.  12, 
4,  6.  — Often  very  dis- 
tinct. Probably  H. 
horealis,  Ashe,  be- 
longs to  this  variety. 
Vnr.  odorita,  Sarg. 
Similar  to  and  often 
united  with  the  for- 
mer.   Bark  fissured. 


1064.  Fruit  of  H.  glabra.  ]065.  Tv 
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not  sbasfiy  :  Ifts.  generally  broailer,  ovate  or  oblong- 
ovate,  glandular:  fr.  more  ovoid,  splitting  almost  to 
the  base;  nut  gray  or  brownisb,  sligbtly  angled.  S.  S. 
7:354  (partly).  Var.  viWisa,,  Sarg.  (H.  pallida,  Ashe). 
Bark  deeply  fissured:  Ifts.  5-7,  hairy  along  the  midrib 
beneath  and  the  rachis  covered  with  tufts  of  hair:  fr. 
subglobose  to  ovoid;  nut  brown,  thick-shelled.  Mo.  to 
Del.andAla.     S.S.  7:3.55.    G. P.  10:305 


1066.    Habit  of  the  talse  Shaebark. 
H.  glabra,  var.  microcarpa. 

BB.  Buds  large,  li-1  ill.  lonij:  nut  angled;  kernel  sueet 
C.    Bark  not  shaggy  :    branches  and  petioles  tomentose  : 

outer   bud-scales   fulliug   in  autumn  :     husk   not 

separating  quite  to  the  base. 
41ba,  Britt.  {Carya  tomentbsa,  Nutt.  Not  to  be  con- 
founded with  U.  alba,  which  is  E.  ovata).  Mockernut. 
Big  Bud  Hickory.  Tree,  rarely  attaining  to  100  ft.: 
Ifts.  7-9,  almost  sessile,  oblong-lanceolate,  long-acumi- 
nate, usually  finely  serrate,  glandular  and  tomentose 
beneath,  very  fragrant  when  crushed,  4-8  in.  long:  fr. 
globose  to  pear-shaped,  lH-3  in.  long;  nut  light  brown, 
globular  to  oblong,  slightly  compressed,  angled,  nar- 
rowed toward  the  apex,  thick-shelled  ;  kernel  small, 
sweet.  Mass.  to  Ontario  and  Neb.,  south  to  Pla.  and 
Tex.    S. 8.7:350-51.    U.S.N.C.  12, 1-3.    Em.  222. 

cc.  Birk  shaggy,  light  gray  :  branches  and  petioles 
glabrous  or  pubescent:  husk  very  thick,  sepa- 
rating to  the  base  :  outer  bud-scales  persisting 
through  the  winter. 

lacinidsa,  Sarg.  ( Carya  sulcdta,  Nutt.  R.  acumindta, 
Dippel).  Bio  or  Bottom  Shellbark-Hickory.  King 
Nut.  Tall  tree,  occasionally  to  120  ft.:  branchlets 
orange-red:  If ts.  7-9,  oblong-lanceolate,  acuminate,  ser 
rate,  pubescent  when  young,  usually  glabrous  at  length 
4-8  in.  long:  fr.  generally  oblong,  2-3  in.  long;  nut  yel 
lowish  white,  oblong,  but  sometimes  as  broad  as  long, 
slightlv  compressed  and  obscurely  4-angled,  pointed  at 
both  ends;  kernel  sweet.  N.  Y.  to  Iowa,  south  to  Tenn 
and  Ind.  Terr.    S.S.  7:348-49.     U.S.N.C.  11. 

ovata,  Britt.  (Prifi/fi  o7in,  Nutt.|.  Shagbark-Hick 
ORY.     Also  Little  Shellbark-Hickory,  although  ths 
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latter  name  by  some  is  applied  to  the  preceding.  Figs. 
1007,1008.  Tree,  occasionally  to  120  ft.:  Ifts.  generally 
5,  sessile,  oblong  or  pblong-lauceolate,  acuminate,  ser- 
rate, densely  fimbriate,  pubescent  and 
glandular  when  young,  glabrous  at  length, 
4-6  in.  long  :  fr.  subglobose,  about  1'2-2K 
in.  long;  nut  white,  oblong  to  broadly  obo- 
vate,  4-angled  ;  kernel  sweet.  From  Que- 
bec to  Minn.,  south  to  Fla.  and  Tex.  S.S. 
7:346-47.  Em.  217.  U.S.N.C.  10.  A.  G. 
11:386,6,9;  387,  3;  388,  11.  Gag.  7:51. 
A.F.  14:339. -Next  to  Pecan  the  best  as 
a  fruit  tree,  especially  for  the  northern 
states,  where  Pecan  is  not  quite  banly. 
Several  named  varieties  are  in  trade,  of 
which  probably  var.  Halesi,  Hort.,  with 
large,  thin-shelled  nut,  is  the  best  known. 
An  ornamental,  often  very  picturesque 
tree;  the  stout  branches  forming  a  rather 
broad,  usually  somewhat  open  head. 

H.  Carolhiie-septentrionAlis .  Ashe.  Allied  to 
H.  ovata:  fr.  smaller  :  Ifts.  3-5,  oblong-lanceo- 
late, glabrous.  N.  C.  to  Ga.—  S.  Mexicdna, 
Engelm.  Tree,  with  shaggy  bark  and  tomen- 
tose-pubescent  Ivs. :  fr.  depressed,  with  rather 
thick  husk  and  broad,  sharply  4-aneled,  white 
nut.  Mex.  The  only  species  not  njitive  to  the 
U.  S.—H.  Texana,  Le  Conte.  Similar  to  H. 
Pecan,  but  Ifts.  broader,  less  falcate,  almost 
sessile;  nut  smaller,  much  darker,  with  some- 
what rough  surface:  kemelbitter.  Texas.  . 
Alfred  Rehder. 
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HIDAIGOA  ("after  the  Mexican  Hidalgo").  Syn., 
Childsia.  OoHip6sit(P.  This  includes  a  tender  her- 
baceous vine,  allied  to  Dahlia,  with  scarlet  fls.  about 
2}4in.  across,  introduced  in  1899  by  John  Lewis  Childs, 
under  the  name  of  Childsia  Wercklri,  or  "Treasure 
Vine."  Hidalgoa  is  closely  allied  to  Dahlia  and  Coreop- 
sis, but  differs  from  both  in  the  large,  fertile  akene  of 
the  rays  and  in  the  sterile  disc-fls.,  the  styles  of  which 
are  entire  or  very  shortly  2-lobed.  Only  2  species  were 
hitherto  recognized,  both  from  Central  America.  From 
these  H.  Wercktei  differs  in  its  more  compound  Ivs. 
and  much  larger  heads.  Suitable  for  cool,  shady  ver- 
andas. 

Wfircklei,  Hook.  (ChUdsia  W(reklei,  i.  L.  Childs). 
Tall,  woody  at  base,  much  branched,  climbing  by  peti- 
oles :  Ivs.  opposite,  pinnately  ternatisect,  \yi-2%\n. 
long,  2  in.  wide,  the  teeth  tipped  reddish  brown;  petiole 
IV2-2  in.  long,  coiled  at  base:  peduncle  axillary,  as  long 
as  the  Ivs.,  1-fld.:  rays  about  10.  Costa  Rica.  B.M. 
7684.  J.L.  Childs'  Cat.  Rare  Flowers,  etc.,  1899,  p.  1, 
with  colored  plate.    A.G.  20:570.  w.  Jl. 

HIEKACIUM  (Greek.a  ftawft  ,•  the  ancients  thought 
that  hawks  sharpened  their  eyesight  by  using  the  sap 
of  tliese  plants).  Compdsitw.  Hawkweeds.  Over  250 
species  of  hardy  herbaceous  perennials,  mostly  native 
to  Eu.  and  S.Amer.,some  of  which  are  bad  weeds  in 


1068.  Fruit  of  Hicoria  ovata    the  Shagbark  Hickory 

Natur.-il  size.    The  cross-seflion  is  to  show  stnutnie  not  to 

show  a  good  horticultural  fruit 

the  eastern  states.  Lvs.  often  toothed,  but  never  deeply 
lobed  :  heads  usually  small,  loosely  paniculate  or  cy- 
mose,  rarely  solitary:  rays  truncate,  5-toothed  at  the 
apex  :    seeds  angular.     The  genus  passes  into  Crepis, 
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from  wuich  it  is  distinguished  by  baviug  stiff,  usually 
brownish,  rarely  white  pappus,  and  oljloug  or  coluniuar 
seeds.  The  cultivated  species  bear  iu  summer  and  au- 
tumn a  succession  of  small  yellow  or  orauge-colored 
fls.  Thereisonewhite-fld.  species, /T.  11  ('(•(( /e.  They  are 
often  woith  growing  in  rockeries  and  waste  places,  but 
care  should  be  taken  to  prevent  them  from  crowding 
out  more  desirable  plants.  U.  viUosum  is  the  most  de- 
sirable species.  Hawkweeds  will  grow  in  almost  any 
soil  or  aspect.  They  are  propagated  chiefly  by  dividing 
the  stolons,  or  by  seeds,  and  if  left  to  themselves  will 
soon  form  a  dense  mat  of  herbage  over  the  poorest  of 
soils.   The  Old  World  species  are  much  confused. 

A.  Flowering  stem  leafless  or  with  1-5  Ivs.:   Ivs.  mostly 

in  a  rosette  at  base  of  stem. 

B.  Scapes  unbranched  above,  bearing  but  a  single  head. 
Pilosfilla,     Linn.      Mouse-ear    Hawkweed.      Stenn 

slender,    -4-12   in.    high,    stoloniferous,    densely    hairy 
throughout:  Ivs.  entire,  oblong  or  spatulate,  narrowed 
into  a  petiole:    fls.  1  in.  broad,  pale  yellow,  sometimes 
striped  or  tinged  with  red  or  purple.  — Commonly  flowers 
the  whole  season.    Int.  from  En.  and  common  iu  door- 
yards  and  fields.    Ont.  to  Pa.  and  Mich. 
BB.    Seapes  branched  above,  bearing  several  to  manij 
heads. 
c.  Basal  Ivs.  coarsely  toothed. 

vulgitum.  Fries  (H.  timbrdsum,  Jord.).    Stem  1-3  ft. 
high,  .slightly  glaucous:    basal  Ivs.  2-5  in.  long,  oblong 
to  lanceolate,  acute  at  both  ends,  petioled,  petioles  usu- 
ally pubescent.   July-Sept.    Int.  from  Eu.    Lab.  to  N.J. 
cc.  Basal  Ivs.  entire  or  very  finely  toothed. 
D.  JjVS.  mostly  obovate  to  ovate,  purple-veined. 

vendsum,  Linn.  Rattlesnake  Weed.  Stem  1-3  ft. 
high,  slender,  smooth  or  nearly  so:  Ivs.  1-4  in.  long, 
obovate  to  spatulate,  subsessile :  fls.  %-%  in.  wide, 
bright  yellow.  Aug.,  Sept.  Dry  woods,  Me,  to  Ga.  and 
west  to  Man.  and  Neb.  D.  133.  — A  common  plant  in 
woods.   Advertised  by  one  dealer  in  native  plants. 

DD.  Lvs.  mostly  spatulate  to  oblong,  green-veined. 

aurantiacum,  Linn.  Orange  Hawkweed.  Stem  G  in. 
to  2  ft.  high,  slender,  somewhat  hairy:  heads  J.j-l  in. 
across,  short-stalked,  orange  to  orange-red.  June-Oct. 
Nat.  from  Eu.  by  roadsides  and  in  fields,  Ont.  to  Pa.— 
A  bad  weed  if  allowed  to  spread.  It  is  worthy  of  being 
established  in  high  and  dry  parts  of  a  rockery,  where 
few  other  plants  can  grow. 

praeAltum,  Vill.  (if.  stoloniferum,  Bess.}.  Plants  usu- 
ally spreading  very  rapidly  by  stolons:  stem  2-3  ft.  high, 
slender,  glaucous,  hairy  at  base:  basal  Ivs.  entii-e: 
heads  ii  in.  across,  in  an  open  cyme,  bright  yellow. 
June-Sept.  Nat.  from  Eu.  along  roadsides  in  N.  Y. ; 
sometimes  troublesome  in  cult.  land. 

AA.  Flowering  stents  leafy,  at  least  below. 
B.  Stem  branchiny  from  the  base. 

ramdsum,  Waldst.  &  Kit.  Lvs.  ovate  to  lanceolate, 
narrowed  at  the  base,  toothed,  hairy  on  margin  and 
beneath;  lower  lvs.  petioled,  upper  ones  subsessile. 
July-Sept.   Eu. 

nivale,  Froel.  White  Hawkweed.  Differs  from  ff. 
ramosnm  chiefly  in  having  white  fls.  and  glaucous,  some- 
what leathery  lvs.,  which  are  not  hairy  on  the  margin. 
A  white  Hawkweed  is  advertised  and,  according  to  Gray, 
this  is  the  only  white-fld.  species  in  the  genus.  Tyrolese 
Alps. 

bB.  Stem  nnbranched  below. 
c.   Whole  plant  silky-villose. 

villdsum,  Jacq.  Shaggv  Hawkweed.  Stem  1-2  ft. 
high,  often  4  ft.  under  cult.:  basal  lvs.  oblong-lanceo- 
late to  lanceolate,  narrowed  at  the  base,  finely  toothed; 
stem-lvs.  sessile,  the  upper  half  clasping:  fls.  lH-2  in. 
across,  bright  golden.  June-Aug.  Eu.  Gn.  46:994.— 
The  silvery  foliage  and  showy  fls.  of  this  species  make 
it  more  desirable  for  the  garden  than  any  other  Hiera- 
cium  now  in  cultivation.  It  is  easily  kept  from  spread- 
ing. 

r<_\  Plant  smooth  or  slightly  pubescent. 

Canad6nse,  Mich.x.  Stem  1-.5  ft.  high,  slender:  Ivs. 
ovatp-oblong  to  lanceolate,  acute,  serrate,  sessile,  the 


upper  with  clasping  base:  fls.  1  in.  across.    June-Aug. 
Dry  woods,  N.  S.  to  Pa.,  west  to  B.  C.  and  Ore. 

Grondvii,  Linn.    Stem  1-3  ft.  high,  stiff:  Ivs.  hairy,  the 
upper  oval  or  oblong,  broadly  sessile,  the  lower  obovate 
to  spatulate,  narrowed  into  a  short  petiole :  fls.  yi-%  in. 
wide.   Sandy  soils,  Can.  to  Fla.,  west  to  Mo   and  La. 
S.  W.  Fletcher. 

HIEK6CHL0E  (Greek,  holy  grass;  in  northern  Eu- 
rope it  is  scattered  before  churches  on  saints'  days). 
Also  written  Hierorliloa .  Graminete.  This  genus  con- 
tains the  fragrant  Vanilla  Grass,  the  sterile  shoots  of 
which  are  woven  by  the  North  American  Indians  into 
small  mats,  baskets  and  boxes.  These  retain  their  fra- 
grance for  years.  It  is  a  genus  of  13  species  of  aromatic 
perennial  grasses  with  creeping  rootstocks,  flat  leaves 
and  contracted  or  open  panicles,  found'in  temperate  and 
frigid  zones.  The  spikelets  are  3-fld.,  only  the  terminal 
fl.  perfect.  Vanilla  Grass  is  not  a  good  forage  plant,  as 
most  animals  dislike  it.  The  seed  seems  to  he  nowhere 
obtainable,  and  only  one  American  dealer  advertises 
plants  of  it.  The  odor  is  like  that  of  the  common  annual 
sweet  vernal  grass,  Anthojanthnm  odoratum,  but  is 
more  powerful.  Hierochloe  is  closely  allied  to  Antho- 
xanthum,  but  is  distinguished  by  the  3-fld.  spikelets  and 
rather  loose  panicles,  Anthoxanthum  having  1-fld.  spike- 
lets and  contracted  panicles. 

borealis,  Roem.  &  Schult.  (E.  odor&ta,  Wahl.).  Va- 
nilla Grass.  Holy  Grass.  Seneca  Grass  Sweet- 
scented  Grass.  Rather  slender,  smooth,  1-2  ft.  high: 
lvs.  short:  panicle  brownish,  spreading,  2-4  in.  long. 
June,  July.    Eu.,  N.  Amer.    B.B.  1:132. 

G.  T.  Hastings. 

HIGGtNSIA.     See  noffmanniii. 

HIMANTOGLOSSUM.     All  included  in  Orchis. 

HIPPEASTEUM  {knit/hl  or  horse  and  star,  from  some 
fancied  resemblance  in  H.  equestre,  perhaps  of  the 
equitant  lvs.  and  the  star-shaped  corolla-opening). 
AmaryllidAceie.  Includes  Habranthus.  From  40  to  50 
tropical  American  bulbous  plants,  now  much  hybridized. 
Closely  allied  genera  are  Amaryllis,  Crinum,  Sprekelia, 
Brunsvigia,  Zephyranthes,  Lycoris,  Sternbergia,  Val- 
lota,  which  see.  The  fls.  are  large  and  showy,  two  to 
several  being  borne  on  a  stout,  hollow,  leafless  scape; 
perianth  tube  evident,  often  long,  dilated  in  the  throat; 
segments  erect-spreading,  nearly  or  quite  equal;  fila- 
ments (6)  distinct,  often  with  small  scales  between. 

The  Hippeastrums  are  usually  known  in  gardens 
under  the  general  name  of  Amaryllis;  and  their  culture 
is  given  in  full  under  that  name.  Many  of  them  are 
noble  garden  plants,  but  the  high  price  of  the  bulbs 
prevents  them  from  becoming  popular,  although  they 
may  be  grown  easily  from  seeds.  Most  of  the  species 
were  first  described  in  the  genus  Amaryllis,  but  that 
genus  differs  in  its  solid  scape  and  absence  of  scales 
between  the  filaments. 

Very  many  of  the  names  in  trade  catalogues  are  of 
horticultural  forms;  and  many  of  them  cannot  be  re- 
ferred positively  to  any  of  the  original  species.  For  the 
Belladonna  Lily,  see  Amaryllis;  for  Atamasco  Lily,  see 
Zephyranthes;  for  Josephine  Lily,  see  Brunsvigia.  For 
Amaryllis  aurea,  see  Lycoris;  for  A.  (■a)idida,  see 
Zephyranthes;  for  A.  formossissima,  see  Spril;ilia; 
for  A.  gigantea,see  Brunsvigia;  for  A.  longifolia ,  see 
Orinum;  for  4.  lutea,  see  Sternbergia;  for  4.  Nerine, 
see  Nerine;  for  A.  orientalis,  see  Brunsvigia;  for  A. 
ornata,  see  Crinum;  for  A.  speciosa  or  purpurea,  see 
Vallota.  Latin-form  names  which  do  not  appear  in  the 
following  account  are  very  likely  to  be  horticultural 
forms. 

INDEX. 
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The  genus  divides  itself  into  the  narrow-leaved  (Ivs. 
linear)  and  broad-leaved  sections.  All  the  common  c;ar- 
den  sorts  belong  to  the  latter  section.  The  species  which 
are  chiefly  known  in  cult.,  or  which  have  been  parents 
of  hybrid  races,  are  contrasted  below.  In  some  species 
the  flowers  precede  the  leaves. 

A.  Perianth  tube  4-5  in.  long,  very  slender. 

1.  solandriflorum,  Herb.  Bulb  ovoid.  3-4  in.  in  diam- 
eter, Willi  :i  short  neck:  Ivs.  appearing  with  the  fls.,1-2 
ft.  Ifin!;.  1-1'  in.  wide,  blunt:  scape  somewhat  flattened, 
2-3  ft.  tall,  bearing  2-4  declined  greenish  white  lis.: 
perianth  tube  cylindrical,  nearly  as  long  as  the  obovate 
sometimes  purple-ribbed  segments;  stamens  not  ex- 
serted.  S.  Amer.  B.M.2573;  3771.  L.  B.  C.  12:1200. 
I.H.  .3.5:58.— Apparently  little  known  in  gardens,  but  is 
the  parent  of  hybrids. 

AA.  Perianth  tube  short  [usually  not  more  than 

1  in.  long). 

B.    Throat  constricted  or  closed  by  a  neck  or  collar. 

c.    Stigma  S-parted. 

2.  aiilicum,  Herb.    Lilv-of-thf-Palace.    Bulb  ovoid, 
3-4  in.  in    diameter,  with 
a  short  neck :   Ivs.  6-9,  1-2 
ft.  long,  2  in.  broad,  lu-iirht 
green,    the    end    blunr    or 
nearly  so,  appearinj;  with 
the    tts.:     scape    s.-iuccly 
longer  than  the  Ivs..  stout, 
terete,  usually   bearing  2  large   red    fls  ,    ot 
which  the  segments  are  gieen  at  the  base 
segments  5-6  in,  long,  the  2  upper  inner  ones 
much  broader  than  the   others,    all  of   them 
obovate  and  somewhat  pointed ;  corona  in  the 
throat  green ;   stamens  shorter  than  the  peri- 
anth; filaments  red.    Brazil.    B.M.3311.   B.R. 
6:444.    Gt.  45,  p.  417.-One   of   the  best,  and 
common  in  the  trade.    The   form  known   as 
var.  platyp^tala,  Lindl.,  B.R.    12:1038,  with 
broader  petals  and  more  robust  habit,  is  in 
tlie  trade. 

3.  Ackermanni,  Hurt.,  is  a  garden  hybrid, 
with  large  crimson  fls.  The  var.  pulchferri- 
mnm,  Hort.,  with  crimson,  green-striped  lis., 
is  best  known. 

4.  psittaclnum.  Herb.  Bulb  3^  in.  in  diam- 
eter, with  a  long  neck:  Ivs.  with  the  fls.,  6-8, 
lightly  glaucous,  becoming  nearly  or  quite  2 
ft.  long:  scape  stout,  2-3  ft.  tall,  bearing  a 
2— 4-fld.umbel:  perianth  segments  4-5  in.  long, 
oblong  and  acute,  undulate,  the  edge  crimson, 
the  main  part  green  but  crimson-striped; 
stamens  much  shorter  than  the  perianth.  S. 
Braz,  B.R.  3:199.  L.  B.  C.  13: 1204. -Appar- 
ently little  known  in  cult.,  but  it  has  beer 
a  parent  in  hybridizations. 

cc.    Stigma  capitate. 

5.  pardinum,  Dombr.  Bulb  globular,  2-3  in. 
in  diameter,  with  a  short  neck:  Ivs.  5-7,  ap- 
pearing with  the  tts.  but  not  fully  developed 
until  after  the  tts.  are  gone,  becoming  2  ft. 
long  and  2  in.  broad,  narrowed  to  the  base :  scape  nearly 
terete,  i]4  ft.  tall,  glaucous,  usually  bearing  2  spotted 
fls. :  perianth  segments  4-5  in.  long,  oblong  but  much 
narrowed  at  the  base,  acute,  greenish  yellow  and  much 
spotted  with  red,  not  striped,  the  lowest  inner  seg- 
ment narrowest  ;  stamens  declined,  shorter  than  the 
perianth.  Peru.  B.M..5645.  — A  handsome  species,  with 
fls.  6-7  in.  across,  offered  in  the  American  trade,  and 
also  a  parent  in  the  modern  spotted  hybrids. 

BB.   Throat  not  constricted. 

c.    Stigma  capitate  or  only  obscurely  lobed. 

D.    Tube  of  perianth  %-!  in.  long. 

6.  equSstre,  Herb.  Barbadoes  Lilt.  Bulb  globular, 
2  in.  in  diameter,  producing  offsets  freely,  with  brown 
scales  and  a  short  neck:  Ivs.  6-8,  developing  fully  after 
the  fls.,  12-20  in.  long  and  becoming  about  2  in.  wide, 
narrowed  to  the  point:  scape  1-2  ft.,  tei-ete,  glaucous: 
fls.  2-J-.  4-5  in.  across,  the  green  tube  1  in.  long,  the 
seewente  ohovate-pointed,  bright  red  with  green  at  the 
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base,  the  Stnnerones  narrower  than  the  outer;  stamens 
shorter  than  the  perianth.  Mexico  to  Chile  and  Brazil. 
B.  M.  305. —  An  old  garden  species,  one  of  the  best  for 
winter  and  spring  blooming.  There  are  several  garden 
forms  and  hybrids, with  larger  and  better  fls.  Var.  spl^n- 
dens,  Trufl'.,  R.H.  1895:  578  (var.  tVdlteri.  Wittm.,  Gt.  44, 
1418).  is  larger  in  all  its  parts,  fls.  red,  and  the  jjedicels 
are  longer.  Var.  fiilgidum,  Hort.  (not  ff.  ftilgidum. 
Herb.),  has  brilliant  orange  segments  margined  with 
white.  Var.  igii6scens,  Hort.,  is  deep  clear  scarlet,  with 
white  throat  and  white  bars  on  the  segments.  Var.  ma- 
jor, Hort.,  has  \erv  large,  bright  or.ange  fls., with  a  green 
central  star.  B.R.  3:  234.  H.  linsli.  R.-gi-l.  //.  jn,rnirh- 
roum.  Lem.,  I.  H.  11:420,  and  E.  spnthamii,, .  Sims. 
B.M.  2.315,  are  regarded  by  Baker  as  forms  of  this  spe- 
cies.   There  are  double-fid.  forms. 

7.  reticulitum,  Herb.  Bulb  nearly  globular,  with  a 
short  neck:  Ivs.  appearing  with  the  tis.,  rather  short 
and  broad  for  the  ge- 
nus, being  oblanceo- 
late,  1  ft.  long  and  2 
in.  broad,  thin  and 
bright  gieen  scipe 
ibout  1  ft  till  neiily 
teiete  bearing  {-(>  tes- 
selUted  or  checkered 
fls  4-5  m  across  fls. 
bright  mau\e  or  pur- 
I  h    led  with  cuss  lines 


1    1 


ite 
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1069.  Hippeastrum  vittat 

(XM.) 


ind  much  ii  uiutttd  be- 
low ;  stamens  shorter 
than  the  perianth,  de- 
clined. S.  Brazil.  B. 
M.  657.  Var.  striatifol- 
ium.  Baker,  has  sfill 
broader    Ivs.,     with    a 

white  keel  or  stripe.     B.M.  2113.    B.R. 

5:352.     G.C.HI.    4:  477.  -  Hand.soine. 

Blooms  normally  in  late  summer.  Offered 

in  American  catalogues. 

8.  atylosum,  Herb.  [Amaryllis  Ma- 
ranensis,  Ker  Gawl).  Bulb  globular,  3 
in.  in  diam.,  with  a  short  neck  and  pale 
coverings  :  Ivs.  4-6,  mostly  appearing 
with  the  fls.,  bright  green,  becoming 
nearly  2  in.  wide:  scape  1-2  ft.,  bearing 
3-8  light  red  or  flesh-colored  fls.  4  in. 
across  :  perianth  tube  K  in.  long  ;  seg- 
ments oblong-acute,  less  than  1  in.  wide, 
tawny  pink  or  flesh-red  ;  stamens  sorae- 
whatexserted,  the  style  much  so  (whence 
the  specific  name).  Guiana  and  Braz. 
B.M.  2278.  B.R.  9:719. -Apparently  not 
much  cult.,  but  it  has  been  a  parent  of 
hybrids. 

DD.    Tube  of  perianth  very  short  [or 
scarcely  any). 

9.  Eeg-inae,  Herb.  Bulb  globular,  3 
in,  in  diam.:  Ivs.  developing  after  the 
tts.,  2  ft.  long  and  lJ^-2  in.  broad,  green: 

scape  10-20  in.,  bearing  2-4  red  declined  fls.:  perianth 
segments  4-5  in.  long,  obovate  and  acute,  the  lowest 
innermost  one  narrower,  all  bright  red,  a  large  whitish 
star  in  the  throat  ;  tube  sometimes  nearly  or  quite  1 
in.  long  ;  stamens  shorter  than  the  perianth.  Mex.  to 
Peru  and  Braz.  B.M.  453.  — An  old  garden  plant,  still 
much  cult.  There  are  double-fld  forms  :  Aniaryllis 
Alherti,  Lem.,  I.H.  13:498,  Baker  considers  to  be  one  of 
these. 

10.  Leopold!,  Dombr.  Bulb  globular,  2-3  in.  in  diam., 
with  short  neck  :  Ivs.  with  the  fls.  or  nearly  so,  often 
2  ft.  long:  scape  stout,  04-2  ft.,  nearly  terete,  bearing 
about  2  large,  very  regular  and  parti-colored  fls.,  meas- 
uring 6-7  in.  across  :  perianth  tube  without  any  corona 
or  constriction  at  the  throat  ;  segments  obovate,  2  in. 
broad,  the  lower  half  dull  crimson,  the  tips  greenish 
white,  the  intermediate  part  bright  red,  with  a  forked 
white  mark  at  the  base  of  each,  and  a  green-white  throat ; 
stamens  declined,  mostly  exceeding  the  perianth,  the 
filaments  white;  style  exserted.    Peru.    G.C.  1870:733.— 
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Distinct,  and  one  of  the  best.     Apparently  not  in   the 
Amer.  trade,  but  it  has  been  used  in  hybridizing. 

11.  prdcerum,  Lem.  {AmarifUis  Rcii/ueri,  Hook.  f.). 
Bulb  ovoid,  with  a  neck  10-12  in.  long,  on  the  apex  of 
which  — as  on  a  trunk  — the  drooping,  curling,  bulf-edged 
Ivs.  are  borne  (the  Ivs.  16-20  in.  long):  scape  12-18  in. 
high,  2-edged,  green,  bearing  2-3  horizontal  pale  lilac 
fis.  4-5  in.  across  :  segments  oblauceolate,  acute,  not 
1  in.  broad  ;  throat  without  a  star  ;  stamens  much 
shorter  than  the  perianth  ;  stigma  capitate.  Brazil. 
J. H.  11:408.  F.S.  20:2077-8.  B.M.  5883.  Gn.  45:959.- 
One  of  the  most  distinct  of  the  genus.  In  the  Amer. 
trade.  Sometimes  called  "Blue  Amaryllis"  and  "Em- 
press of  Brazil."  Plant  out  for  late  summer  or  fall 
bloom,  in  a  warm,  sunny  place.  Keep  bulb  dry  until 
late  spring. 

cc.    Stigma  markedly  3-parted. 

12.  nitilum,  Herb.  Bulb  nearly  globular,  2-3  in.  in 
diam..  stuloniferous,  with  short  neck:  Ivs.  6-8,  elongat- 
ing after  flowering,  bright  green,  1  ft.  long  and  an  inch 
or  more  wide:  scape  as  long  as  the  Ivs.,  somewhat  com- 
pressed, glaucous,  bearing  2-4  red  fls.:  perianth  tube 
%  in.  long,  green,  with  a  minute  crown  in  the  throat ; 
segments  oblong,  acute,  crimson  and  green  keeled  ; 
stamens  shorter  than  the  perianth,  the  filaments  red. 
Braz.  B.R.  1:23.  L.B.O.  15:1449. -Incultivation  chiefly 
known  in  the  var.  fulgldum,  Baker  (ff.  fiilgidum, 
Herb.),  which  is  in  all  parts  larger,  deep  crimson,  the 
fi. -segments  3-5  in.  long.  B.R.  ::{:22(;.  B.iAl.  1943,  as 
Amiirfflh's  tnhn'tKa:  2475  as  JI.  snhhnHnif/im.  Var. 
croc&tum,  Baker,  is  as  large  as  var.  fulifldittn,  except  in 
its  Hs.,  which  are  smaller,  with  undulate  segments,  saf- 
fron-colored. B.R.  1:38.  Var.  citrlnum.  Baker,  has 
bright  yellow  fls.  Var.  acuminatum,  Roem.  (A.  and  H. 
puiverult^-nfn).  Fis.  pink  and  segments  acute.  B.R. 
7:534;   14:1188.    L.B.C.  5:484.    B.M.  2273. 

13.  vitt^tum,  Herb.  Fig.  10C9.  Bulb  globular,  3  in. 
in  diam. :  Ivs.  ii-St  usually  appearing  after  the  fls.,  bright 
green,  2  ft.  long:  scape  often  3  ft.  high,  bearing  3-6 
horizontal  or  declined  striped  white-edged  fls.  4-5-in. 
across:  tube  about  1  in.  long,  with  an  obscure  crown  or 
crest  at  the  throat;  segments  obovate-oblong  and  acute, 
1%  in.  or  less  broad,  the  under  color  whitish  but  over- 
laid with  red  stripes,  the  keel  white;  stamens  shorter 
than  the  limb.  Peru;  but  once  thought  to  be  S.  African. 
B.M.  129.  G.C.  III.  24:119.-The  commonest  species- 
type  in  Amer.  gardens,  now  cult,  in  many  forms.  It 
seems  to  have  entered  freely  into  hybrids,  and  some  of 
the  forms  now  passing  as  H.  vittatum  are  perhaps  mon- 
grels. The  double  red  feathery  stripes  on  each  side  of 
the  more  or  less  irregular-edged  segments  distinguish 
this  species  from  its  congeners. 


1070.   Hippeastrum  Johnsoni  (X  K)- 


14.  H.  J6hnsoni,  Bury.  Fig.  1070.  Fls,  deep  dull  red, 
each  segment  with  a  white  stripe  down  the  keel.  A  very 
profuse  bloomer,  and  withstands  much  abuse.  It  is  the 
most  popular  single  Amaryllid  in  this  country,  and  is 
particularly  prized  for  window-gardens.  It  is  the  oldest 
hybrid,  having  been  raised  by  one  Johnson,  an  English 
watchmaker,  who,  in  1799,  crossed  H.  Hegince  with  ff. 
vittatum. 


The  three  following  Hlppeastr 
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offered  in   Dutch- 


Ameriean  lists:  H.  ddvenum,  Herb.  Belongs  to  the  narrow* 
Ivd.  section  of  the  genus:  Ivs.  linear,  glaucous:  fls.  2-6,  about 
2  in.  long,  yellow  or  red,  on  slender  pedicels,  the  segments  ob- 
long-linear and  acute ;  stigma  3-parted.  Chile.  B.M.  1125. 
B.R.  10:849.  Aform  with  pale  yellow  fls.  is  var.  pallidus,  Herb. 
L.B.C.  18:1760.— if.  pra^cnse.  Baker.  Also  liuear-lvd.:  fls.  2-4. 
briglit  scurlet,  the  veiy  short  tube  with  small  scales  in  the 
throat,  the  segments  2/^  in.  long ;  stigma  capitate.  Chile. 
B.R.  28:35.— S.  rdseum,  Baker.  Lvs.  narrow-linear,  glaucous, 
1  ft.  long,  with  the  fls.:  scape  6  in.  high,  bearing  1  or  2  small 
bright  red  fls.:  stigma  3-parted.   Chile. 

Latin-form  trade  names  to  be  accounted  for :  atrosanguin- 
eum,  cardinAlis.  crdcea,  delicdta.  formdsa  (hybrid),  Gravlnce 
(Craveana,  Gravesiana,  Graveana),  Lindeni,  macrdntha,  re- 
fiilgens,  riXhis  (hybrid),  rubra  striata,  Williamsii.     ]j_  jj^  g^ 

HIPP6PHAE  {Greek,  horse-killing  ;  alluding  to  the 
berries,  which  are  somewhat  poisonous).  JfJleugndvece. 
This  includes  the  Sea  Buckthorn,  a  hardy  European 
and  mid-Asian  shrub  valued  for  its  clusters  of  bright 
orange-red  berries  about  the  size  of  a  pea,  which  per- 
sist all  fall  and  winter.  It  also  has  the  silvery  or  gray 
foliage  which  makes  several  members  of  this  family 
useful  in  fiue  landscape  effects.  This  family  has  only  2 
other  genera,  Elseagnus  and  Shepherdia  (including  the 
Buffalo  Berry).  Hippophae  and  Elaeagnus  have  alter- 
nate lvs.  and  4  stamens,  but  the  former  has  unisexual 
and  mostly  dioecious  fls.,  while  the  latter  has  hermaph- 
rodite fls.  Shepherdia  has  opposite  lvs.,  8  stamens  and 
dioecious  fls.  Hippophae  has  2  species  of  shrubs  or 
small  trees:  branches  often  spiny,  covered  with  minute 
stellate  hairs,  as  are  all  the  young  parts:  fls.  borne  at 
the  base  of  small  lateral  branches;  staminate  ones  iu 
catkins,  sessile  in  the  axils  of  2  deciduous  bracts;  fila- 
ments none;  pistillate  fls.  pedicelled,  solitary  in  the 
axils  of  Ivs.;  perianth  top-shaped,  in  2  divisions:  ovary 
1-celled,  ]-ovuled:  style  large,  club-shaped. 

In  order  to  secure  a  good  setting  of  berries,  one  or  two 
staminate  plants  should  be  placed  near  every  group  of 
a  dozen  pistillate  ones.  When  the  shrubs  are  without 
berries  the  expert  nurseryman  can  distinguish  the  two 
sexes  by  the  more  upright  growth  of  the  staminate  and 
the  more  twiggy  growth  of  the  pistillate  plants.  The 
redder  the  berries  the  better  for  ornamental  purposes. 
The  berries  are  somewhat  poisonous,  but  are  eaten  by 
birds.  Though  essentially  a  seashore  plant,  it  is  easily 
cult,  inland  in  common  garden  soil,  and  thrives  even  in 
barren,  sandy  lands.  It  inhabits  cool  moving  sands  and 
the  alluvium  of  torrents.  When  grown  abroad  to  hold 
shifting  sands  it  makes  a  straggling,  stunted  bush  2  ft. 
or  more  high.  Under  favorable  conditions  it  may  be 
grown  into  a  tree  20  ft.  high.  The  suckers  may  become 
so  numerous  as  to  be  troublesome.  The  numerous 
spines  which  terminate  the  branches  and  the  interlacibg 
stems  suggest  its  use  for  hedges.  It  is  propagated  by 
layers,  suckers,  root-cuttings  and  seeds. 

rhamnoides,  Linn.  Sea  Buckthorn.  Swallow 
Thorn,  Lvs.  appearing  before  the  fls.,  grayish  green 
above,  silvery  green  below  and  scattered  with  reddish 
scales  below:  fls.  yellowish,  borne  in  clusters  of  2-3  in 
May  :  fr.  berry-like,  orange-yellow,  acid,  maturing  in 
Sept.  G.M.  37:791.  Gn.  49:1050  (with  a  fine  colored 
plate  and  thorough  appreciation  by  W.  Goldring),  and 
54,  p.  396. 

H.  salicifdlia,  D.Don,  has  larger  lvs.,  less  densely  coated  with 
silvery  scales.   Nepal.  Not  cult.  j^^  p^  Wyman. 

HOBBLEBUSH.    Viburnum  lantanoides. 

HOES.     See  Tools. 

HOFFMANNIA  (Georg   Franz   Hoffmann,  1760-1826, 

professor  of  botany  at  Gottingen).  Including  Campy- 
lobotrys  and  Higginsia.  RubiAcea'.  About  15  tropical 
American  herbs  or  shrubs,  with  opposite  or  verticillate 
lvs.  and  small  white,  yellow  or  red  fls.,  cult,  for  the  very 
showy  foliage.  Corolla  tubular,  with  4  (rarely  5)  oblong 
or  linear  obtuse  lobes;  stamens  4:  ring-like  disk  about 
the  2-3-loculed  ovary:  style  filiform,  the  stigma  2-lobed. 
The  Hoffmannias  require  warm  temperature,  although 
they  may  be  plunged  in  the  open  in  the  summer.  Well 
grown  specimens  are  also  adapted  to  the  decoration  of 
window-gardens  and  living  rooms.  Propagated  by  cut- 
tings.   Hoffmannias  are  very  showy  foliage  plants. 
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A.    Fl. -clusters  on  long  stalks. 

discolor,    Hemsl.     {Camptjlobdtrys    discolor.   Hook.). 

Pig.  1(171.     About  6  in   high,  but  lopping  over  the  side 

of  the  pot  or  pan  and  making  a  mat,  slightlj'  hairy,  the 

branches  purplish:  Its.  short-petioled,  oblong-obovate. 


1071.    Hoi'imannia  discolor  (X  %). 
A  loose-growing  sprig. 

entire,  satiny  green  above  and  rich  light  purple  to  green 
beneath  ;  fls.  small,  red,  in  recurving  racemes,  on  red 
peduncles.    Mex.    B.M.  4530.  — Excellent  little  plant. 

refiilgens,  Hemsl.  Much  like  the  former,  but  twice  or 
more  as  large,  the  ]vs.  sessile  and  almost  succulent,  nar- 
row-obovate,  with  many  parallel  veins  running  from  the 
midrib  to  the  margin,  the  under  surface  pale  red  or 
wine  color  and  the  upper  surface  dull  green,  with  iri- 
descent shades  of  purple  and  brown:  fls.  1  in.  across, 
pale  red.  Mex.  B.M.  5MG  as  Hlgginsia  refulgens.~A 
most  beautiful  plant. 

A.\.    Fl.-cliisters  crowded  in  the  axils. 

GM^sbreghtii,  Hemsl.  Half  shrubby,  2-1  ft.  t.ill, 
nearly  glabrous:  stem  acutely  4-angled  :  Ivs.  usually  1 
ft.  or  less  long,  oblong-lanceolate-acuminate,  entire,  the 
short  winged  petiole  somewhat  decurrent,  very  strongly 
veined,  purple-red  beneath  and  dark  velvety  green 
above;  fls.  yellow,  with  a  red  spot  in  the  center,  Mex. 
B.M.  538.S  as  Higginsiii  Ghiesbrechtii.  I.H.  8:279,  as  a 
Campylobotrys.— A  form  with  handsomely  mottled  Ivs. 
is  var'.  Tarieg4ta,  Hort.  (I.H.  30:498). 

regalis,  Hemsl.  Shrubby,  strong-growing,  glabrous, 
the  br:inches  obtusely  4-angled  and  somewhat  fleshy: 
Ivs.  large,  round-ovate  and  abruptly  acuminate,  entire, 
plicate  with  arched  nerves,  glabrous,  purple-red  beneath 
and  dark  rich  green  above  :  fls.  yellow,  sessile.  Mex. 
B.M.  5280,  as  a  Higginsia. 

Hitjginsia  Rtrzli,  Hort.,  is  described  as  "a  very  beautiful 
new  tropical  plant,  with  dark  bronzy  leaves,  streaked  and 
marbled  with  white."  Saul.  L^  U^  g_ 

HOHENBERGIA  (personal  name).  BromeliAcerc. 
Speoirs  coniiiHinly  referred  to  ^^chuiea,  but  the  latest 
mou<i^'ra|ihir  ( Mez,  DC.  Monogr.  Phaner.  9)  retains  17 
species  under  this  genus.  The  genus  dift'ers  from 
.ffichmea  in  technical  floral  characters,  the  petals  being 
ligulate,  fls.  always  sessile  and  small,  etc.  H.  Legrelli- 
&na,  Baker,  is  by  Mez  referred  to  .Echmea  {^.  Lagrel- 
iidnn,  Mez)  and  by  Bentham  &  Hooker  to  Portea.  It 
has  also  been  referred  to  Ortgiesia.  It  is  a  strong  Bill- 
bergia-like  plant,  with  7-12  strong,  entire,  brown-scaly 
Ivs.  and  a  simple  dense  spike  of  red  fls.  standing  4-7  ft. 
high  :  floral  bracts  serrate.  Uruguay.  For  H.  fcrru- 
ginea,  see  .^chmea.    Warmhouse.  l_  jj_  g^ 


HOLBCELLIA  (Frederick  Louis  Holbo-ll,  once  Supt. 
B<it.  tiaitt..  (_'<,], enhagen).  Bcrberidacew.  This  genus 
contains  a  tine  shrubby  climber,  which  is  unfortunately 
inferior  in  hardiness  to  Akebia  quinatii,  the  latter  being 
one  of  the  best  of  all  hardy  vines.  Holboellia  resembles 
Akebia  in  having  digitate  Ivs.,  edible,  oblong,  indehis- 
cent  berries  and  an  indefinite  number  of  ovules.  It  dif- 
fers in  having  6  sepals  and  6  minute  petals,  while 
Akebia  has  3  sepals  and  no  petals.  Both  genera  have 
free  stamens,  while  those  of  Stauntonia  are  mona- 
delphous.  Holbcellia  has  only  1  species.  Generic  char- 
acters are:  fls.  purple  or  greenish,  monoecious;  .sepals 
(>,  petal-like;  staminate  fls.  with  rudimentary  ovaries  ; 
pistillate  fls.  with  6  very  small,  sterile  stamens. 

Any  one  who  was  surprised  with  the  "discovery"  of  the 
strange  purple  fls.  of  Akebia  will  be  interested  in  the 
fls.  of  Holboellia.  These  are  also  purple  or  vary  to  green- 
ish white,  and  the  staminate  fls.,  which  appear  hater,  are 
highly  fragrant.  The  plant  should  be  tried  outdoors  in 
the  South  where  an  evergreen  quick-growing  climber 
is  desired,  as  it  makes  annual  shoots  10  to  12  ft.  long, 
and  the  foliage  is  distinct  and  beautiful.  For  the  cool 
greenhouse  it  is  too  rampant  and  produces  too  few  fls. 

latifdlia,  Wallich.  Leaflets  commonly  3  or  5,  but  very 
variable  in  form  and  number.  Himalayas.  B.R.  32:49. 
R.H.  1890:348.    Un.  8,  p.  548,  and  14,  p."369.         W.  M. 

HdLCUS  ( Greek,  to  draw  out  ;  an  old  fable  crediting 
this  plant  with  the  power  of  drawing  thorns  from  the 
fleshl.  Graminece.  About  8  species  of  annual  or  peren- 
nial tufted  grasses  from  Etirope  and  Africa.  The  only 
species  cult,  is  a  forage  grass  of  poor  quality  but  ca- 
pable of  growing  well  in  dry  soil.  Its  nearest  allies  of 
garden  value  are  Avena  and 
Deschanipsia,  from  which  it 
JilFers  as  follows:  spikelets 
falling  off  whole,  and  glumes 
with  no  or  minute  awns. 
Avena  and  Deschampsia  have 
the  floral  glumes  decidedly 
awned  and  the  empty  glumes 
remain  on  the  plant  when  the 
florets  fall. 

lanituB,  Linn.  Meadow 
Soft  Grass.  Perennial,  2-3 
ft,  high:  Ivs.  downy:  panicle 
greenish  or  tinged  purple. 
Eu.  A  variegated  form  is  cult, 
abroad  for  ornament, 

G.  T.  Hastings. 

HOLLY.    Consult  Ilex. 

HOLLY,  SEA.     Eryngium. 

H0LLYH0CK(4Z«iora  rosea 
which  see).  Pigs.  1072-4    The 
Hollyhock    is    an  old    garden 
favorite,    full    of     sentiment 
and  association  with 
a    distant    past,    and         -^ 
only   the  ravages    of 
a   dire   disease    have      .-.«„^ 
robbed  it  of  the  proud    £i^^i 
position itheldamong  £t, 
garden   flowers    dur 
ing  the  middle  of  the 
present   century.     A 
plant  of  strong,  vig 
orous   growth,  noble 
aspect,    and    of    the 
most    ornamental 
character,    it    must 
not   be   neglected  or 
ignored,    for  we  can 
ill  dispense  with  its 
stately   beauty.     Be 
fore  the    ravages    of 
disease  there  were  in 
existence    large    col- 
lections of  named  va- 
rieties,and  the  Holly- 
hock was  then  one  of  1072.  The  Hollyhock, 


Hollyhocks,  without  which  no  hardy  garden  is  complete 
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the  most  important  of  flowers.  Within  recent  years,  too, 
either  from  loss  of  virulence  or  through  preventive 
measures,  the  disease  having  been  somewhat  controlled, 
collections  of  named  varieties  are  again  being  formed, 
but,  in  the  light  of  his  own  experience,  the  writer  be- 


Enchantress,  yellow;   Ochroleuca,  light  yellow;  Queen, 
silver-rose  ;    Venus,   white  ;    Psyche,   laveinler.     Figs. 
245  and  240,  vol.  1,  show  good  placing  of  Hollyhocks. 
A.  Herkinoton. 
HOLY  GHOST  PLANT.    Peristeria  elata. 


1073.   Scmi-double  Hollyhock  (X  Y^). 

lieves  that  one  can  get  the  best  and  surest  results  by 
raising  plants  from  seed  of  a  good  strain.  This  may  be 
sown  at  any  time  during  the  early  months  of  the  year. 
Sow  in  pots  or  pans  and  place  in  a  warmhouse  to  assist 
germination.  Pot  the  plants  singly  as  they  develop,  and 
keep  them  growing  freely  but  sturdily  in  a  cool,  airy  tem- 
perature, removing  them  to  the  open  air  as  summer  ad- 
vances. If  well  grown,  the  plants  should  be  in  6-in, 
pots  at  this  time.  During  the  latter  part  of  summer 
they  may  be  planted  out  where  they  are  to  bloom.  As 
Hollyhocks  demand  liberal  treatment,  their  pennanent 
spot  should  be  well  prepared  by  deep  digging,  at  the 
same  time  working  in  a  good  quantity  of  rotted  manure. 
Plant  3  ft.  apart  and  firmly,  and  should  the  fall  months 
be  dry,  give  water  frequently,  as  suffering  from  drought 
predisposes  plants  to  attack  of  disease.  The  following 
spring  the  plants  will  grow  vigorously,  and  the  only  at 
tention  needed  is  copious  watering  during  dry  spells 
The  flowers  will  appear  from  July  onwards.  The  Holly- 
hock is  a  hardy  perennial,  and  if  it  enjoys  an  immu 
nity  from  disease,  will  spring  up  and  flower  each  year. 
Should  disease  appear,  however,  root  the  plants  out  and 
destroy  by  fire  and  make  the  next  plantation  on  a  new 
site  some  distance 
removed.  Thorough 
spraying  with  fun- 
gicides may  be  ex- 
pected to  hold  the 
disease  in  check,  if 
applications  are  made 
early  and  to  the  un- 
der sides  of  the  Ivs.; 
but  if  Bordeaux  mix- 
ture is  used,  the 
plants  look  very  un- 
tidy. Perhaps  it  is 
better  to  use  am- 
moniacal  carbonate 
of  copper.  A  dis- 
eased leaf  is  shown 
in  Pig.  880.  If  the 
stock  keeps  healthy 
and  it  is  desired  to 
increase  speciallyfine 
varieties,  this  can  be 
done  easily  by  cut- 
tings formed  from 
offshoots.  These 
should  be  taken  off  and  potted  singly  in  small  pots  in 
sandy  soil  and  kept  close  in  a  shaded  coldframe. 

A  few  fine  named  varieties  obtainable  in  the  trade  at 
present  are  :  Apollon.  rose  ;  Brennus,  crimson  ;  Ettie 
Beale,  flesh  pink  ;  Mrs.  Barron,  rose-pink,  and  very 
beautiful  ;    Diadem,  rich  yellow  ;    Her  Majesty,  rose"; 


1074.   Double  Hollyhock   (X  li). 


HOMALANTHUS  (application  obscure).  Euplwrbi- 
dceie.  This  genus  iuchulcs  a  small  Australian  tree  or 
tail  shrub  cult,  in  S.  (Jalif.  for  its  copper-colored  foli- 
age. It  is  probably  slightly  cult,  abroad  under  glass 
like  IQtiphorbia  pulcherrlma.  The  genus  contains  5-8 
species  of  Malayan  and  Australasian  trees  or  shrubs : 
Ivs.  alternate,  stalked,  wide,  entire,  feather-veined:  ra- 
cemes terminal:  fls.  apetalous;  disk  none;  calyx  of 
staminate  fls.  2-parted;  stamens  6-50;  calyx  of  pistillate 
fls.  2-3-fld:  ovary  2-celled. 

The  genus  has  no  near  allies  of  garden  value,  and  the 
fis.  are  insignificant,  beiag  borne  in  racemes  which  con- 
sist mostly  of  staminate  fls.,  with  a  few  pistillate  fls.  at 
the  base. 

Leschenaultiinus,  A.  Juss.  (H.  poptdifdlius,  R.  Grab. 
Ciiri'uiihiiim  pojinlifi'iliiiHi,  Rehiw.).  Lvs.  broadly  ovate- 
triaugular  or  rhomboidal,  glaucous,  2—4  or  even  6  in. 
long,  with  stalks  of  same  length:  racemes  1-4  in.  long. 
India,  Malaya,  Australia.    B.M.  2780. 

HOMALOMfiNA  (Greek,  equal  filaments).  ArAcem. 
AN"  wrilTfti  /I"inaln}iema.  This  genus  includes  some 
ti'udir  I'oliagp  pkuits,  variegated  after  the  fashion  of 
the  well-known  Dieffenbachias,  and  the  rarer  Agiaonema 
and  Schismatoglottis,  It  is  probable  that  the  plants  sel- 
dom produce  flowers  or  fruit  in  cultivation.  They  are 
known  to  the  trade  as  Curmeria,  which  is  now  regarded 
as  a  section  of  Horaalomeua  in  which  the  spathe  has  a 
distinct  tube  and  the  lvs.  are  either  glabrous  or  pilose, 
while  in  the  section  Euhomalomena  the  spathe  has  an 
indistinct  tube,  and  the  lvs.  are  always  glabrous. 

The  genus  has  about  15  species,  natives  of  tropical 
Asia  and  America;  robust  herbs,  with  a  thick  rhizome: 
stem  short  or  none:  lvs.  ovate-  or  triangular-cordate,  or 
lanceolate,  nerves  reaching  the  margin,  petiole  mostly 
long  and  sheathing.  Important  generic  characters  are: 
stamens  distinct :  fr.  included  within  the  persistent 
spathe  :  ovules  anatropous,  adnate  to  the  septa.  For 
culture,  see  Dieffenhachia,  Latest  Monograph  by  Eng- 
ler  inDC.Mon.Phan.2:332(1879).  The  species  described 
below  belong  to  the  subgenus  Curmeria,  with  3  other 
species,  and  all  are  American ;  the  other  10  species  are 
Asian. 

Pitcher  and  Manda  advertised  in  1895  Curmeria  Leo- 
poldii,  a  rare  and  costly  plant,  of  which  the  writer  finds 
no  further  information. 

A.  lyvs.  irregularly  blotched. 
WAUisii,  Kegel  {Curmeria  Wdllisii,  Mast.).  Lvs. 
glabrous  throughout,  the  base  obtuse  or  acute,  not 
notched  ;  petiole  1}4  in.  long;  blade  5  in.  long,  2-2^ 
in.  wide.  Colombia.  G.C.  II.  7:108.  B.M.  6571  (midrib 
outlined  in  light  color).  I. H.  25:303.  R.H.1878,  p.  193.- 
The  blotches  are  pale  yellowish  green,  becoming  green- 
ish gray.  None  of  the  pictures  show  a  white-bordered 
leaf  with  golden  blotches,  as  one  dealer  advertises. 

AA.   Lvs.  with  midrib  bordered  with  white. 

pictUT&ta,  Regel  (Curmeria  piefurAta,  Linden  &  An- 

dr6).     Lvs.  with  petiole  and  midrib  pilose;  petiole  4  in. 

long;  blade  10-12  in.  long,  8  in.  wide.    Colombia.    I.H. 

20:121.  — Blotched  only  near  the  midrib.  -^   jj_ 

H0M£)B1A  (application  uncertain).  IridAcecp.  This 
includes  a  half-hardy  bulb,  which  can  be  set  out  in 
spring,  and  bears  orange-colored  fls.  in  summer.  It  is 
allied  to  Sparaxis,  requires  the  same  culture,  and  the 
bulbs,  which  are  dormant  from  Aug.  to  Nov.,  are  pro- 
curable from  Dutch  dealers.  A  genus  of  6  species,  all 
from  the  Cape  of  Good  Hope.  It  belongs  to  the  Morsea 
tribe,  in  which  the  fls.  are  stalked  and  more  than  one  to 
a  spathe,  and  the  style  branches  placed  opposite  the 
stamens.  It  differs  from  Iris  and  Moraea  in  having  style 
branches  furnished  with  terminal  stigmas  not  overtop- 
ping the  anthers.  Nearer  allies  of  garden  value  are 
Tigridia.    Herbertia  and    Ferraria,    from  all    of   which 
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Homeria  differs  in  the  2  petaloid  stigmatose  crests  at 
the  euds  of  the  style  branches.  Homeria  has  6  nearly 
equal  perianth  segments,  which  at  the  base  are  united 
into  a  cup.  Monogr.  by  J.  G.  Baker  in  Handbook  of  the 
Irideae,  1892,  and  Flora  Capensis  6:26  (1896-7).  The  fol- 
lowing characters  successively  delimit  H.  coUina  from 
the  other  5  species:  perianth  segments  not  blotched  in 
the  middle:  fls.  large:  spathes  2!^-3  in.  long:  Ivs.  not 
banded  down  the  middle.  W.  E.  Endicott  writes  that 
ff.  coUiiia  does  well  when  treated  like  Ixia,  as  described 
by  him  in  this  work. 

coUina,  Vent.  (Morcea  collhia,  Thunb.).  Corm  tuni- 
cated,  irlobose,  %-\  in.  long:  the  only  long  leaf  is  linear, 
rigid.  ]';-2  ft.  long,  overtopping  the  tts. :  stem  bearing 
1—4  oiiisliTs  of  lis.:  perianth  segments  \%-\yi  in.  long, 
typi.-ally  l.rU'l.t  red,  as  in  B.M.  1033;  G.C.  III.  4:  163. 
Var.  aurantiaea  has  a  slenderer  habit  and  yellow-clawed, 
bright  red  segments,  which  are  narrower  and  more 
acute  than  the  type.  B.M.  1612.  Var.  ochroleiioa  has 
the  habit  of  the  type  and  pale  yellow  fls.  B.M.  1103. 
It  is  probable  that  var.  aurantiaea  is  the  only  form  in 
which  the  .species  is  cultivated. 

EOMOC£LIIS,  a  name  in  the  Amer.  trade,  is  a  mis- 
spelling of  Homoioceltis.  P.  .J.  Berckmans  writes  that 
seeds  of  Homoceltis  Japonica  were  distributed  some  20 
years  ago  by  Gen.  Wm.  Browne,  then  a  professor  at 
the  Georgia  State  University.  These  trees  were  injured 
in  Georgia  by  the  severe  cold  of  February,  1899.  Rea- 
soner  writes  that  it  is  a  fine,  deciduous  tree,  with  the 
appearance  of  an  elm  or  hackberry,  and  makes  a  dense 
top.    It  has  not  flowered  in  Florida. 

Homoioceltis  aspera,  Blume.  is  Aphananthe  axpera 
(which  see),  and  this  is  the  only  Homoioceltis  in  Japan. 
Some,  at  least,  of  the  stock  known  as  H.  Japonica  (and 
sometimes  called  also  Ueltis  Davidiana)  is  Aphananthe 
aspera.  In  Aphananthe,  the  secondary  veins  are  straight 
and  end  the  teeth  of  the  Ivs. ;  in  Celtis,  they  are  curved 
and  form  loops  along  the  margin. 

HONESTY.    Lunaria  annua. 

HONEY  LOCUST.  Gleclitschia  triacanthos.  Honey- 
suckle, Loiiieera.    Honeywort,  CeWn/Zif. 

HOOKERA.    A  part  of  Brodicea. 

HOP.    See  nnmulus. 

HOPHOKNBEAM,    See  O.s-^ii/n.    Hop,  Wild,  B»(/o»m 

dioica . 

HOPLOPHt'TUM.  Several  Broraeliads  have  been  de- 
scribed uiiiU'r  this  name,  but  the  species  are  now  re- 
ferred to  ^Krlniira.  Halophijtum  of  one  trade  catalogue 
is  apparently  an  error  for  Boplophi/tum. 

H6RDEUM  (Latin,  heavy  ;  because  barley  bread  is 
heavy  and  firm).  Gratninece.  This  genus  includes  the 
Barley  (H.  sativum)  and  the  Squirrel  Tail  Grass  (S. 
jtibatum),  the  latter  a  meadow  weed  obnoxious  in  the 
West,  but  sometimes  cult,  for  ornament  in  the  East  and 
abroad.  Its  head  of  long  spreading  awns  is  ornamental, 
but  the  spikelets  separate  too  readily  to  make  the  grass 
particularly  desirable.  Hordeums  are  erect,  annual  or 
perennial  grasses,  spikelets  in  3's,  sessile  on  opposite 
sides  of  the  notched  rachis,  empty  glumes  narrow  and 
long,  forming  an  involucre  around  the  spikelets.  In 
these  characters  it  resembles  Elymus  and  Asprella,  but 
it  is  separated  from  them  by  the  fact  that  each  spikelet 
is  but  1-fld.,  while  in  the  others  the  spikelets  are2-many 
fld.    See  Barley. 

jub4tum,  Linn.  Squirrel-tail  Grass.  Wild  Barley. 
Erect,  simple,  usually  smooth  and  glabrous,  10  in.  to 
2  ft.  high:  Ivs.  i-H  in.  long,  only  the  central  spikelet  in 
each  cluster  perfect:  awns  of  empty  glumes  1-2/^  in. 
long,  spreading.  In  dry  soil,  northern  U.  S.  and  Canada. 
B.B.  1:229.    R.H.  1890,  p.  488  (poor). 

G.  T.  Hastings. 

HOREHOUND.    See  Marrubinm. 

HORMlNUM.     See  Salvia. 


HORNBEAM.    Consult  Carpinus. 

HORNED  POPPY.    Glaucitim. 

HORSE,  in  combination  with  other  names  of  plants, 
usually  signifies  something  large  and  coarse,  not  neces- 
sarily eaten  by  horses. 

HORSE  BALM.     ColUnsonia. 

HORSE  BEAN.    See  Vicia  Faba. 

HORSE  CHESTNUT.    See  ^sculus 

HORSE  MINT.    See  Monarda. 

HORSE-RADISH  (Fig.  1075),  the  well-known  condi- 
ment used  so  much  with  roast  beef  and  oysters,  is  a 
member  of  the  natural  family  Cruciferje,  to  which  belong 
cabbage,  turnip,  wallflower,  stock,  charlock,  mustard, 
and  many  other  vegetables,  flowers  and  weeds.  It 
comes  to  us  from  Great  Britain,  where  it  is  thought  to 
have  been  naturalized  from  some  more  eastern  Euro- 
pean country.  It  is  often  found  growing  wild  in  moist 
locations,  such  as  the  margins  of  streams,  in  cool  woods 
and  damp  meadows,  and,  in  some  places,  notably  in  the 
state  of  New  York,  is  troublesome  as  a  weed.  For 
botanical  description,  see  Cochlearia. 

The  root  is  perennial,  fleshy,  whitish  externally,  pure 
white  within,  conical  at  the  top,  cylindrical,  and,  unlike 
the  tap-roots  of  parsnips,  is  abruptly  branched  below. 
When  bruised,  it  emits  a  volatile  oil  of  strong,  pungent 
odor  and  hot,  biting  taste.  If  eaten  before  this  oil 
evaporates,  it  "is  highly  stimulant,  exciting  the  stom- 
ach when  swallowed,  and  promoting  the  secretions,  es- 
pecially that  of  urine.  Externally,  it  is  rubefacient.  Its 
chief  use  is  as  a  condiment  to  promote  appetite  and  in- 
vigorate digestion;  but  it  is  also  occasionally  employed 
in  medicine."  (U.S.  Dispensatory.)  As  a  table  relish, 
the  consumption  of  Horse-radish  is  increasing,  and 
greater  attention  is  being  paid  to  its  cultivation  than 
formerly.  Under  the  old  methods, 
profitable  returns  were  often  obtained, 
but  under  the  new,  profits  are  gener- 
ally highly  satisfactory  where  enemies 
are  not  very  troublesome.  The  sea- 
son of  fresh-grated  Horse-radish  i"uns 
almost  parallel  to  that  of  oysters,  with 
which  the  root  is  most  frequently  eaten 
in  this  country.  Ungrated  roots  are, 
however,  kept  in  cold  storage  for 
summer  use,  since  roots  dug  at  that 
season  have  an  unpleasant  taste. 

Horse-radish  will  do  well  upon  al- 
most any  soil  except  the  lightest  sand 
and  the  heaviest  clay,  but  a  deep  loam 
of  medium  texture  and  moderate  rich- 
ness, well  supplied  with  humus  and 
moisture,  will  produce  roots  of  the  best 
quality  and  the  largest  size.  In  dry 
soils  the  roots  will  be  small,  woody  and 
deficient  in  pungency;  in  wet,  small, 
succulent,  strong-tasting.  Drainage  is 
essential,  and  so  is  a  fairly  open  sub- 
soil. Hard  subsoil  induces  excessive 
branching  of  the  root.  Applications  of 
nitrogenous  manures  should  be  rather 
light,  commercial  fertilizers  rich  in 
potash  being  given  the  preference. 
Rolfs  recommends  a  mixture  contain- 
ing 10  percent  potash,  7  per  cent  phos- 
phoric acid,  4  per  cent  nitrogen,  600 
pounds  drilled  in  per  acre.  A  heavier 
application  broadcast  and  deeply 
plowed  under,  it  is  believed,  would 
give  better  results,  since  the  shaft  of 
the  root  is  less   likely  to  become  un-  ' 

duly  branched  when  the  food  is  below    io75.  Good  root 
instead  of  above  and  around  it,  espe-    q£  Horse-radish. 
cially  when  the  sets    are  placed  hori- 
zontally.   A  weeder   should   be  used  after  the  harrow 
periodically    until    the   plants    are  an  inch    or   so    tall. 
Thorough  preparation  of  the  soil  is  essential. 

Since  Horse-radish    rarely   produces  seeds,  cuttings 
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are  made  from  the  roots,  not  less  than  one-fourth  of  an 
inch  thick  and  4-5  in.  long  (Fig.  1070).  To  facilitate 
planting  the  large-end  up,  the  upper  end  is  cut  off 
square  and  the  lower  oblique.  If  set  small-end  up 
no  growth  may  result.  In  horizon 
tal  planting  this  special  cutting  is 
unnecessary.  Root  -  crowns  are 
sometimes  used,  but  since  these 
develop  a  large  number  of  roots 
too  small  for  profitable  grating 
they  are  employed  only  for  increas 
iag  stock. 

The  land  having  been  prepared 
shallow  furrows  are  laid  off  30  m 
apart  and  2-5  in.  deep,  accordmg 
to  the  method  of  planting.  Sets  are 
planted  horizontally, vertically,  and 
at  all  intervening  angles,  the  large 
ends  being  made  to  point  in  one 
direction  to  facilitate  cultivation 
and  digging.  The  angle  is  a  m  it 
ter  of  choice,  good  returns  being 
obtained  in  each.  The  usual  dis 
tance  between  sets  is  about  12  in 
Cultivation  is  given  after  every 
rain,  or  once  in  10  days,  until  the 
Ivs.  shade  the  ground. 

Double-cropping  is  common  in 
Horse-radish  growing,  early  cab 
bage,  turnip  beets  and  other  quic  k 
maturing  plants  being  used.  The 
sets  are  dibbled  in  2-4  weeks  after 
the  first  crop,  vertically,  18  m 
asunder,  between  the  rows  of  c  ib 
bage,  which  are  nut  Irss  tliiiii  2  It 
apart.  One  maiKiuciiirnt  ;ir]s«iis 
for  both  crops  until  tlic  first  is  rt 
moved,  when,  after  one  cultivation, 
the  Horse-radish  usually  takes  full 
possession.  Deep  burying  of  the  sets  at  the  time  the 
first  crop  is  planted  is  also  practiced,  the  object,  as  in 
the  first  case,  being  to  prevent  the  appearance  of  the 
former  until  the  latter  is  almost  mature. 

Horse-radish  makes  its  best  growth  in  the  cool  au- 
tumn, steadily  improves  after  September,  and,  not  be- 
ing injured  by  frost  if  undug,  is  usually  left  until  late 
before  harvesting  with  plow  or  spade.  Storage  in  pits 
is  best,  since  the  roots  lose  less  of  their  crispness,  pun- 
gency and  good  appearance  than  if  stored  in  cellars.  In 
trimming  for  storage,  the  lateral  roots  are  saved  and 
buried  for  next  season's  planting.  Exposure  to  air,  sun 
and  frost  robs  the  roots  of  their  good  qualities  and  in- 
jures their  vitality. 

The  insect  enemies  of  this  plant  are  those  that  attack 
other  members  of  the  cabbage  family,  the  harlequin 
bug  being  the  most  dreaded.  Remedies  are  the  same  as 
for  other  pests  of  this  group  of  plants.  Only  two  dis- 
eases have  been  reported,  and  these  are  seldom  trou- 
blesome. 

In  the  neighborhood  of  cities,  especially  where  oysters 
are  cheap,  this  crop  is  generally  profitable,  the  usual 
retail  price  being  10  cents  per  pint,  freshly  grated,  but 
without  vinegar.  This  quantity  weighs  a  scant  half- 
pound.  The  cost  of  growing  per  acre  is  about  as  fol- 
lows: Cuttings  (10,000®  $2),  $20;  fertilizer  (1,000  lbs.), 
$17.50;  cultivation  (6  times),  $6;  rent  of  land,  $5;  plow- 
ing, wear  of  tools,  etc.,  $.3.50;  setting  root«,  at  30  cents 
per  1,000,  $3  ;  total,  $55.  A  marketable  crop  varies 
from  3,000  to  6,000  pounds,  which  may  sometimes  be 
sold  as  high  as  5  cents  per  lb.  for  first-class  root,  and 
2)4  cents  for  second  grade.  Usually,  however,  prices 
seldom  rise  above  4  cents  and  2  cents  for  the  two  grades. 
Under  good  cultivation,  the  proportion  of  No.  1  to  No.  2 
root  is  about  1  to  1  by  weight.  Lower  prices  may  rule 
in  well  supplied  markets,  and  higher  in  poorly  furnished, 
and  when  sold  in  small  lots  to  retail  graters,  even  7  cents 
may  be  obtained.  jj.  q_  Kains. 

HORSE-BADISH  TREE.    DIoringa  pterygosperma. 

HORSE  SUGAR.    Symptncos   tinctoria. 

HORSETAIL.    Eqiiisetiim. 
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HOKSEWEED.    CijUiiisonia. 

HORTICULTURE  (horfus  a  garden,  originally  an  in- 
closure;  cid(«m,  to  care  for  or  tc  .nil  tiv:ilc  i.  Horticulture 
is  the  growing  of  flowers,  friiii-  nn.l  \ .  -i  i:ililes,  aud  of 
plants  for  ornament  and  fancy.  IniiMitir  t..  ilie  growing 
of  the  plants  are  all  the  questions  ui  plant-breeding, 
variation  of  plants  under  domestication,  and  the  bear- 
ings and  applications  of  many  biological  and  physical 
sciences.  Primarily  it  is  an  art,  but  it  is  intimately  con- 
nected with  science  at  every  point.  From  agriculture  it 
has  no  definite  boundary.  It  is,  in  fact,  a  department  of 
agriculture,  as  forestry  is;  for  agriculture,  in  its  largest 
meaning,  is  the  business  of  raising  products  from  the 
hmil.  It  is  customary,  however,  to  limit  the  word  agri- 
culture to  the  growing  of  grains,  forage,  bread-stuffs, 
textiles,  and  the  like,  and  to  the  raising  of  animals.  In 
this  restricted  application  it  is  practically  coordinate,  in  a 
I'lassiflcatory  sense,  with  forestry  and  Horticulture. 
Etymologically,  agriculture  is  the  tending  of  the  fields 
{agri,  field)  or  those  parts  which,  in  earlier  times,  lay 
beyond  the  fortified  or  protected  inclosure,  or  at  least 
more  or  less  remote  from  the  residence;  Horticulture 
was  concerned  with  the  area  within  the  inclosure.  Equiv- 
alent to  Horticulture  in  etymology  is  gardening 
(Anglo-Saxon  gi/rdan,  to  enclose,  to  whicli  the  verb  to 
gird  is  allied).  By  custom,  however,  garden  and  gar- 
dening denote  more  restricted  areas  and  operations  than 
are  implied  in  the  term  Horticulture.  The  word  para- 
dise is  connected  with  the  idea  of  an  inclosure  and  a, 
garden.  Early  gardening  books  of  the  Cyclopedia  type 
are  sometimes  known  as  paradisw.  Parkinson's  famous 
Paradisus,  or  account  of  "a  garden  of  all  sorts  of  pleas- 
ant flowers,"  was  published  in  England  in  1629. 

The  only  demarcation  between  Horticulture  and  agri- 
culture is  the  line  of  custom.  Sweet  potatoes  are  usu- 
ally considered  to  be  a  horticultural  crop  in  North 
America,  particularly  in  the  northern  states,  but  round 
or  Irish  potatoes  are  tisually  classed  as  an  agricultural 
crop.  Nor  is  there  a  definite  division  between  Horticul- 
ture and  botany.  The  science  of  plants  is  botany ;  yet  some 
of  the  most  significant  problems  relating  to  plants —their 
response  to  the  needs  of  man— are  ordinarily  resigned 
by  the  botanist  to  the  horticulturist.  Horticulture  is  a 
composite  of  botanical  and  agricultural  subjects. 

But  Horticulture  is  more  than  all  this.  It  is  a  means 
of  expressing  the  art-sense.  Plant-forms  and  plant- 
colors  are  as  expressive  as  the  canvas  work  of  the 
painter.  In  some  respects  they  are  more  expressive, 
since  they  are  things  themselves,  with  individuality 
and  life,  not  the  suggestions  of  things.  The  painter's 
work  excels  in  its  power  to  suggest,  and  in  its  con- 
densed pertiayal  of  expression.  But  the  essentials  of  a 
geo.l  landscMpe  painting  often  can  be  presented  in  an 
artificially -made  landscape.  This  effort  to  plant  what 
the  artist  paints  is  modern.  It  is  strictly  not  Horticul- 
ture, although  Horticulture  is  contributory  to  the  re- 
sults, as  paint-making  is  contributory  to  painting. 
Landscape  making  is  fundamentally  a  fine  art.  In  this 
work  it  is  treated  under  Luttdsf>rj)r  Gardening. 

Horticulture  divides  itself  info  feur  somewhat  coordi- 
nate branches  (Annals  Hort.  18'J1,  125-130); 

Pomology,  or  the  growing  of  fruits; 

Olericulture,  or  vegetable-gardening; 

Floriculture,  or  the  raising  of  ornamental  plants  for 
their  individual  uses  or  for  their  products; 

Landscape  Horticulture,  or  the  growing  of  plants  for 
their  use  in  the  landscape  (or  in  landscape  garden- 
ing). 

In  the  world  at  large,  floriculture  is  the  most  impor- 
tant as  measured  by  the  number  of  people  who  are  in- 
terested, and  by  the  number  of  species  of  plants  which 
are  grown  (see  Floriciilture),  In  North  America,  pomol- 
ogy is  the  most  important  in  respect  to  commercial 
supremacy.  North  America  is  the  great  fruit-growing 
country  of  the  world  (see  Pomology).  Relatively  speak- 
ing, vegetable-gardening  is  undeveloped  in  the  New 
World.  Landscape  Horticulture  and  landscape  garden- 
ing will  appeal  to  a  constantly  enlarging  constituency 
with  the  growth  of  culture  and  of  leisure  and  the  deep- 
ening of  the  home  life. 

Strictly  speaking,  there  are  few  horticulturists.  The 
details  are  too  many  to  allow  any  one  person  to  cover 
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the  entire  range.  It  is  only  those  who  looli  for  piinoi- 
ples  who  survey  the  whole  field.  Practitioners  must 
confine  themselves  to  rather  close  bounds.  Consider 
that  no  less  than  2.5,000  species  of  plants  are  in  cultiva- 
tion, each  having  its  own  requirements.  Consider  the 
great  number  of  species  which  are  actually  on  sale  in 
North  America,  as  registered  in  this  Cyclopedia.  The 
most  important  species  vary  immensely,  the  named  and 
recorded  forms  often  running  into  the  thousands;  and 
each  of  these  forms  has  particular  merits  and  often  par- 
ticular requirements.  Consider  that  the  requirements 
are  likely  to  be  different  in  any  two  places,  and  that  the 
plants  are  profoundly  modified  by  changes  in  conditions 
or  in  treatment.  Consider  the  vagaries  of  markets, 
which  are  ruled  by  questions  of  fancy  more  than  by 
questions  of  necessity.  There  is  probably  no  art  in  which 
the  separate  details  are  so  many  as  in  Horticulture. 

Of  Horticulture  there  are  two  general  types,  — that 
which  is  associated  immediately  with  the  home  life, 
and  that  which  is  undertaken  primarily  for  the  gaining 
of  a  livelihood.  The  former  is  amateur  Horticulture. 
Those  things  are  grown  which  appeal  to  the  personal 
tastes :  they  are  grown  for  oneself.  The  latter  is  com- 
mercial Horticulture.  Those  things  are  grown  which 
the  market  demands:  they  are  grown  for  others.  In  all 
countries,  commercial  Horticulture  is  a  relatively  late 
development.  General  agriculture  is  usually  the  pri- 
mary means  of  earning  a  living  from  the  soil.  For  the 
most  part.  Horticulture  comes  only  with  the  demand  for 
the  luxuries  and  refinements  of  life  :  it  does  not  deal 
with  what  we  call  the  staples.  It  is  not  the  purpose  of 
this  sketch  to  trace  the  general  history  of  Horticulture. 
If  one  desires  such  outlines,  he  should  consult  the  Bohn 
edition  of  Pliny's  "Natural  History;"  Loudon's  "Ency- 
clopaedia of  Gardening;"  G.  W.  Johnson's  "History  of 
English  Gardening  ;"  Amherst's  "History  of  Gardening 
in  England  ;"  Sieveking's  "Gardens,  Ancient  and  Mod- 
ern;" Jager's  "Gartenkunst  und  Garten,  sonst  und 
jetzt  ;"  Hlittig's  "Geschichte  des  Gartenbaues  ;"  the 
hi.storioal  chapters  of  Andre's  "L'Art  des  Jardins." 
For  the  histories  of  cultivated  plants,  see  DeCandolle's 
"Origin  of  Cultivated  Plants;"  Hehn  &  Stallybrass' 
"'Wanderings  of  Plants  and  Animals  from  their  first 
Home;"  Pickering's  "Chronological  History  of  Plants." 
In  North  America  there  was  little  commercial  Horti- 
culture before  the  opening  of  the  nineteenth  century. 
There  were  excellent  home  gardens  more  than  a  century 
ago,  in  which  many  exotic  plants  were  growing;  yet,  in 
proportion  to  the  whole  population,  these  gardens  were 
isolated.  The  status  of  any  modern  time  is  accurately 
reflected  in  its  writings.  It  may  be  well,  therefore,  to 
bring  in  review  the  leading  early  horticultural  writings  of 
this  country.  Few  studies  have  been  made  of  our  hor- 
ticultural history.  The  best  is  the  introductory  sketch, 
by  Robert  Manning,  in  the  "History  of  the  Massachu- 
setts Horticultural  Society,"  1880.  For  its  field,  Slade's 
"Evolution  of  Horticulture  in  New  England,"  189.i,  is 
interesting.  In  a  still  narrower  field,  Boardman's  "Ag- 
ricultural Bibliography  of  Maine"  is  critical  and  inval- 
uable. The  chapter  on  "American  Horticulture,"  by  Al- 
fred Henderson,  in  Depew's  "One  Hundred  Years  of 
American  Commerce,"  189,5,  presents  the  commercial 
side  of  the  subject.  Another  fragment  of  the  history  is 
presented  in  the  writer's  "  Sketch  of  the  Evolution  of 
our  Native  Fruits,"  1898.  Histories  from  several  points 
of  view  are  presented  in  the  "Florists'  Exchange"  for 
March  30,  1895;  and  the  writer  has  incorporated  parts 
of  his  own  contribution  to  that  history  in  the  slietch 
which  follows. 

The  earliest  writings  on  American  plants  were  by 
physicians  and  naturalists  who  desired  to  exploit  the 
wonders  of  the  newly  discovered  hemisphere.  The 
earliest  separate  writing  is  probably  that  of  Nicolo 
Monardes  on  the  products  of  the  New  World,  which  was 
published  in  Seville  in  parts,  from  1.565  to  1571.  The 
completed  treatise  was  translated  into  Italian,  Latin, 
English  and  French.  Monardes  is  now  remembered  to 
us  in  the  genus  Monarda,  one  of  the  mint  tribes.  He 
wrote  of  the  medicinal  and  poisonous  plants  of  the 
West  Indies,  and  gave  pictures,  some  of  them  fantasti- 
cal. His  picture  of  tobacco  is  not  greatly  inaccurate, 
however;  and  it  has  the  distinction  of  being  probably 
the  first  picture  extant  of  the  plant,  if  not  of  any  Ameri- 
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can  plant.  This  picture  is  here  reproduced  ( Fig.  1077) 
exact  size,  to  show  the  style  of  illustration  of  three 
hundred  years  ago.  Jacques  Cornutus  is  generally  sup- 
posed to  have  been  the  first  writer  on  American  plants. 
His  work,  "Canadensium  Plantarum,"  appeared  iu  1635, 
and  it  also  had  pictures.  One  of  the  earliest  writers  on 
the  general  products  and  conditions  of  the  northern 
country  was  John  Josselyn,  who,  in  1672,  published  a 
book  entitled  "New  England's  Rarities  discovered  in 
Birds,  Beasts,  Fishes,  Serpents,  and  Plants  of  that 
Country,"  and  in  1674  a  second  volume,  "An  Account  of 
Two  Voyages  to  New  England,  made  during  the  years 
1638,  1663."  The  "  Rarities  "  gives  specific  accounts  of 
many  plants,  together  with  pictures  of  a  few  of  them, 
as,  for  example,  the  pitcher  plant.  He  mentions  the 
plants  which  had  become  naturalized  from  Europe. 
There  is  also  a  list  "Of  such  Garden  Herbs  (amongst 
us)  as  do  thrive  there,  and  of  such  as  do  not."  This 
list,  the  earliest  record  of  the  kind,  is  here  transcribed  : 

Cabbidge  growes  there  exceeding  well. 

Lettice. 

Sorrel. 

Parsley. 

Marygold. 

French  Mallowes. 

Chervel. 

Burnet. 

Winter  Savory. 

Summer  Savory. 

Time. 

Sage. 

Carrats. 

Parsnips  of  a  prodigious  size. 

Red  Boetes. 

Radishes. 

Turnips. 

Purslain. 

Wheat. 

Rye. 

Barley,  which  commonly  degenerates  into  Oats. 

Oats. 

Pease  of  all  sorts,  and  the  best  in  the  World  ;  I  never  heard 
of,  nor  did  see  in  eight  Years  time,  one  Worm  eaten  Pea. 

Gfl.rdeu  Beans. 

Naked  Oats,  there  called  Silpee,  an  excellent  grain  iised  in- 
steed  of  Oat  Meal,  they  di-y  it  in  an  Oven,  or  in  a  Pan  upon  the 
fire,  then  beat  it  small  iu  a  Morter. 

Spear  Mint. 

Rew,  will  hardly  grow. 

Fetherfew  prospereth  exceedingly. 

Southern  Wood,  is  no  Plant  for  this  Country.  Nor 

Rosemary.   Nor 

Bayes. 

White  Satten  groweth  pretty  well,  so  doth 

Lavender  Cotton.   But 

Lavender  is  not  for  the  climate. 

Penny  Royal. 

Smalledge. 

Ground  Ivy,  or  Ale  Hoof. 

Gilly  Flowers  will  continue  two  Years. 

Fennel  must  be  taken  up.  aud  kept  iu  a  warm  Cellar  all  Winter. 

Housleek  prospereth  uotubly. 

Holly  hocks. 

Enula  Cimpana,  iu  two  Years  time  the  Roots  rot. 

Comferie,  with  white  Flowers. 

Coriander,  aud 

Dill,  and 

Annis  thrive  exceedingly,  but  Annis  Seed,  as  also  the  Seed  of 
Fennel,  seldom  come  to  maturity  ;  the  Seed  of  Annis  is  com- 
monly eaten  with  a  fly. 

Clary  never  lasts  but  one  Summer,  the  Roots  rot  with  the 
Frost. 

Spfiragus  thrives  exceedingly,  so  does 

G.arden  Sorrel,  and 

Sweet  Bryer.  or  Eglantine. 

Bloodwort  but  sorrily,  but 

P.itieuce,  and 

English  Roses,  very  pleasjiutly. 

Celandine,  by  the  West  Country  men  called  Kenniug  Wort, 
grows  but  slowly. 

MuRch.ita,  as  well  as  in  England. 

Dittauder,  or  Pepper  Wort,  flourisheth  notably,  aud  so  doth 

Tansie. 

Musk  Mellons  are  better  th.in  our  English,  aud 

Cucumbers. 

Pompions,  there  be  of  sever.il  kinds,  some  proper  to  the 
Country,  they  are  dryer  then  our  English  Pompions.  and  bet- 
ter tasted:  you  may  eat  them  green. 

Tuckerman  comments  as  follows  on  the  above  lists: 
"The  earliest,  almost  the  only  account  that  we  have  of 
the  gardens  ..f  our  t:itliers,  ;ifter  they  had  settled  them- 
selves in  their  Xew  England,  and  had  tamed  its  rugged 
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coasts  to  obedience  to  English  husbandry.  What  with 
their  garden  beans,  and  Indian  beans,  and  pease  {'as 
good  as  ever  I  eat  in  England,'  says  Higginson  in  1629) ; 
their  beets,  parsnips,  turnips,  and  carrots  ('our  turnips, 
parsnips,  and  carrots  are  both  bigger  and  sweeter  than 
is  ordinary  to  be  found  in  England,'  says  the  same  rev- 
erend writer);  their  cabbages  and  asparagus,— both 
thriving,  we  are  told,  exceedingly;  their  radishes  and 
lettuce;  their  sorrel,  parsley,  chervil,  and  marigold,  for 
pot-herbs;  and  their  sage,  thyme,  savory  of  both  kinds, 
clary,  anise,  fennel,  coriander,  spearmint,  and  penny- 
royal, for  sweet  herbs,  — not  to  mention  the  Indian  pom- 
pionsand  melons  and  squanter-squashes,  'and  other  odde 
fruits  of  the  country,'  — the  first-named  of  which  had  got 
to  be  so  well  approved  among  the  settlers,  when  Josse- 
lyn  wrote  in  1672,  that,  what  he  calls  'the  ancient  New- 
England  standing  dish'  (we  may  call  it  so  now!)  was 
made  of  them;  and,  finally,  their  pleasant,  familiar 
flowers,  lavender-cotton  and  hollyhocks  and  satin  (*we 
call  this  herbe,  in  Norfolke,  sattin,'  says  Gerard;  *and, 
among  our  women,  it  is  called  honestie')  and  gillyflow- 
ers, which  meant  pinks  as  well,  and  dear  English  roses, 
and  eglantine,  — yes,  possibly,  hedges  of  eglantine,— 
surely  the  gardens  of  New  England,  fifty  years  after  the 
settlement  of  the  country,  were  as  well  stocked  as  they 
were  a  hundred  and  fifty  years  after.  Nor  were  the  first 
planters  long  behindhand  in  fruit.  Even  at  his  first 
visit,  in  1(J:^9,  our  author  was  treated  with  '  half  a  score 
of  very  fair  pippins,'  from  the  Governor's  Island  in 
Boston  Harbor;  though  there  was  then,  he  says,  'not 
one  apple  tree  nor  pear  planted  yet  in  no  part  of  the 
countrey  but  upon  that  island.'  But  he  has  a  much  bet- 
ter account  to  give  in  1671:  'The  quinces,  cherries, 
damsons,  set  the  dames  a  work.  Marmalad  and  pre- 
served damsons  is  to  be  met  with  in  every  house.  Our 
fruit  trees  prosper  abundantly,  — apple  trees,  pear  trees, 
quince  tn^'s.  cherry  trees,  phim  trees,  barberry  trees. 
I  have  observed,  with  admiration,  that  the  kernels  sown, 
or  the  succors  planted,  produce  as  fair  and  good  fruit, 
without  grafting,  as  the  tree  from  whence  they  were 
taken.  The  countrey  is  replenished  with  fair  and  large 
orchards.  It  was  afftrmed  by  one  Mr.  Woolcut  (a  magis- 
trate in  Connecticut  ('olony),  at  the  Captain's  messe 
(of  which  I  was),  alH..n.l  tlir  sliip  I  came  home  in,  that 
he  made  five  hundred  !iMi;shi;tils  of  syder  out  of  his  own 
orchard  in  one  year/ —  \'->ijti'jrs,  p.  189-90.  Our  bar- 
berry bushes,  now  so  familiar  inhabitants  of  the  hedge- 
rows of  eastern  New  England,  should  seem  from  this 
to  have  come,  with  the  eglantines,  from  the  gardens  of 
the  first  settlers.  Barberries  'are  planted  in  most  of  our 
English  gardens,'  says  Gerard."  Relics  of  Josselyn's 
time  still  persist  in  old  apple  trees  in  New  Engi;nid 
(Fig.  1078).  The  foregoing  lists  and  remarks  show  that 
the  colonists  early  brought  their  familiar  home  plants  to 
the  new  country :  and  there  are  many  collateral  evidences 
of  the  same  character.  There  was  long  and  arduous  ex- 
perimenting with  plants  and  methods.  Several  things 
which  were  tried  on  a  large  scale  failed  so  completely, 
either  from  uncongenial  conditions  or  for  economic  rea- 
sons, that  they  are  now  unknown  to  us  as  commercial 
crops;  amongst  these  are  indigo,  silk  and  the  wine  grape. 
The  histories  of  these  things  can  be  traced  only  as  a 
refrain  is  cotemporary  writing.  Indian  corn,  tobacco 
and  cotton  early  became  the  great  staple  crops. 

The  Indians  cultivated  corn,  beans,  pumpkins  and 
other  plants  when  America  was  discovered.  Tbey  soon 
adopted  some  of  the  fruits  which  were  introduced  by 
the  colonists.  William  Penn  and  others  found  peaches 
among  the  Indians.  Orchards  of  peaches  and  apples 
were  found  in  western  New  York  by  Sullivan's  raid 
against  the  Six  Nations  in  revolutionary  times.  Josselyn, 
Roger  Williams,  Wood  and  others  speak  of  the  corn 
and  squashes  of  the  Indians.  The  word  squash  is 
adopted  from  the  Indian  na>nie,  sqtiontersqufish,  fiskuta- 
squash,  or  isqouferaguash.  C.C.Jones,  in  his"History 
of  Georgia,"  in  describing  the  exploration^-  of  De  Soto, 
says  that  before  reaching  the  Indian  town  of  Canasa- 
gua  (whose  location  was  in  Gordon  county,  Georgia), 
DeSoto  "was  met  by  twenty  men  from  the  village,  each 
bearing  a  basket  of  mulberries.  This  fruit  was  here 
abundant  and  well  flavored.  Plum  and  walnut  trees 
were  growing  luxuriantly  throughout  tbe  country,  at- 
taining a  size  and  beauty,  without  planting  or  pruning. 
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which  could  not  be  surpassed  in  the  irrigated  and  well- 
cultivated  gardens  of  Spain."  For  critical  notes  on  the 
plants  cultivated  by  the  American  aborigines,  see  Gray 
and  Trumbull,  Amer.  Journ.  of  Science,  vol.  25  (April, 
May),  vol.  26  (August). 

"Fruit-growing  among  the  Indians  of  Georgia  and 
Alabama  in  the  early  history  of  these  states,"  writes 
Berckmans,  "is  demonstrated  by  the  large  quantity  of 
peaches  which  the  Indian  traders  of  the  early  colonial 
period  found  growing  in  the  Creek,  Cherokee  and  Choc- 
taw villages.  It  is  on  record  that  Indians  often  made 
long  trips  to  other  tribes  for  exchanging  various  articles 


of  their  making,  and  thus  the  seed  from  those  peach 
trees  was  undoubtedly  procured  from  the  Florida  In- 
dians, who,  in  turn,  procured  these  from  the  trees 
planted  by  the  Spanish  explorers.  The  peculiar  type  of 
'Indian  peaches,' found  throughout  the  South  and  rec- 
ognized by  the  downy  and  striped  fruit  and  purple 
bark  on  the  young  growth, was  introduced  from  Spain  and 
gradually  disseminated  by  the  Indians.  Apple-growing 
was  quite  extensively  carried  on  by  the  Cherokee  In- 
dians in  the  mountain  regions  of  Georgia,  Alabama  and 
North  Carolina.  The  trees  being  all  seedlings,  as  graft- 
ing was  likely  unknown  to  the  Red  Man,  vestiges  of  old 
apple  trees  originally  planted  by  these  denizens  of  the 
South  are  still  occasionally  found  in  upper  Georgia. 
Fifty  years  ago  a  large  collection  of  apples  was  intro- 
duced into  cultivation,  and  to-day  many  of  the  best 
southern  winter  apples  owe  their  origin  to  the  Indians, 
who  procured  the  first  seeds  from  traders." 

One  of  the  earliest  glimpses  of  plant-growing  in  the 
New  World  is  an  account  in  the  Philosophical  Trans- 
actions of  the  Royal  Society,  early  in  the  eighteenth 
century,  by  Chief  .Justice  Paul  Dudley,  of  Roxbury,  near 
Boston.    In  the  Abridgement  of  the  Transactions  are  the 
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following  notes,  amongst  others,  under  the  date  1724: 
"The  plants  of  England,  as  well  those  ot  the  fields 
and  orchards  as  of  the  garden,  that  have  been  brought 
over  into  New  England,  suit  very  well  with  the  soil,  and 
grow  to  perfection.  The  apples  are  as  good  as  those  of 
England,  and  loos  fairer,  as  well  as  the  pears;  but  they 
have  not  all   of  the  sorts.     The  peaches   rather  excel 


1078.   Relic  of  colonial  days — apple  tree  at  250  years. 

those  of  England,  and  there  is  no  trouble  or  expence  of 
walls  for  thein;  for  the  peach  trees  are  all  standards, 
and  Mr.  Dudley  has  had,  in  his  own  garden,  700  or  800 
fine  peaches  of  the  rare-ripes,  growing  at  a  time  on  one 
tree.  *  *  *  The  peach  trees  are  large  and  fruitful, 
and  commonly  bear  in  3  years  from  the  stone.  *  *  * 
The  common  cherries  are  not  so  good  as  the  Kentish 
cherries  of  England;  and  they  have  no  dukes,  or  heart- 
cherries,  unless  in  two  or  three  gardens."  It  was  re- 
ported that  people  of  "late  years  have  run  much  upon 
orchards."  The  product  of  these  orchards  was  chiefly 
cider.  "  Some  of  their  apple  trees  will  make  6,  some  have 
made  7  barrels  of  cider:  but  this  is  not  common;  and 
the  apples  will  yield  from  7  to  9  bushels  for  a  barrel  of 
cider:  a  good  apple  tree  will  measure  from  6  to  10  feet 
in  girt."  Dudley  mentions  a  bloomless  apple,  and  "the 
tree  was  no  graft."  In  common  with  other  new  countries. 
New  England  astonished  persons  with  the  luxuriant 
growth  of  the  plants.  "An  onion,  set  out  for  seed,  will 
rise  to  i  feet  9  inches  in  height.  A  parsnip  will  reach  to 
8  feet;  red  orrice  [orach]  will  mount  9  feet;  white  or- 
rice  8.  In  the  pastures  he  measured  seed  muUen  9  feet 
2  inches  in  height,  and  one  of  the  common  thistles  above 
8  feet."  Record  is  made  of  a  pumpkin  vine  which  grew 
unattended  in  a  pasture.  It  made  a  single  stem  which 
"ran  along  over  several  fences,  and  spread  over  a  large 
piece  of  ground  far  and  wide."  "From  this  single  vine 
were  gathered  2G0  pumpkins;  one  with  another  as  large 
as  a  half  peck;  enough  in  the  whole,  to  fill  a  large 
tumbrel,  besides  a  considerable  number  of  small  and 
unripe  pumpkins."  Indian  corn  was  "the  most  prolific 
grain."  Mr.  Dudley  did  not  accept  the  notion  that  the 
mixing  of  corn  is  due  to  the  intermingling  of  the  roots, 
but  thought  that  it  was  brought  about:  through  the 
agency  of  the  wind.  He  also  noted  that  the  hop  and  the 
running  kidney  bean  twine  in  opposite  directions  on 
their  support. 

The  colonial  ornamental  gardens  were  unlike  our  own 
in  the  relative  poverty  of  plants,  in  the  absence  of  the 
landscape  arrangement,  in  the  rarity  of  greenhouses,  and 
the  lack  of  smooth-shaven  lawns  (for  the  lawn  mower 
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was  not  invented  till  this  century).  These  gardens 
were  of  two  general  types:  the  unconventional  personal 
garden,  without  form  but  not  void  (Fig.  1079),  in  which 
things  grew  in  delightful  democracy;  the  conventional, 
box-bordered,  geometrical  garden,  in  which  things  grew 
in  most  respectful  aristocracy.  (Plate  XIV.)  There 
were  many  interesting  and  elaborate  private  gardens  in 
the  colonial  days.  One  of  the  earliest  and  best  was  that 
of  Governor  Peter  Stuyvesant,  of  New  Amsterdam  (New 
York,  near  Third  Avenue),  known  as  the  "Bouwerie," 
where  40  or  50  negro  slaves,  and  also  white  servants, 
were  kept  at  work.  "The  road  to  the  city  had  been  put 
in  good  condition,  and  shade  trees  were  planted  on  each 
side  where  it  crossed  the  Governor's  property."  The 
Bowery  of  these  degenerate  days  has  lost  the  Eden-like 
features  which  distinguished  its  illustrious  progenitor. 

Excellent  gardens  were  attached  to  the  residences  of 
wealthy  persons  by  the  middle  of  last  century,  and  prob- 
ably earlier,  and  they  were  said  to  have  been  encour- 
aged by  the  example  and  precept  of  Washington.  There 
are  records  of  many  large  and  meritorious  collections  of 
plants  a  century  and  more  ago.  William  Hamilton's 
collection  at  Philadelphia  was  one  of  the  best,  and  it 
contained  a  large  collection  of  exotics.  It  flourished  to- 
wards the  close  of  last  century,  and  was  broken  up  in 
1828.  William  Jackson  began  "a  highly  interesting  col- 
lection of  plants  at  his  residence  in  Londongrove,"  Penn- 
sylvania, in  1777.  About  1800  Joshuaand  Samuel  Pierce, 
East  Marlborough,  Pa.,  "began  to  adorn  their  premises 
by  tasteful  culture  and  planting,"  and  by  the  establish- 
ment of  an  arboretum  of  evergreens.  The  most  famous 
botanic  garden  w-hich  North  America  has  ever  had  was 
John  Bartram's,  established  at  Philadelphia  in  1728.  It 
contained  a  great  collection  of  native  plants,  and  some 
of  the  trees  are  now  amongst  themost  valued  landmarks 
of  the  city.  Bartram  was  a  skilful  farmer  and  gardener, 
and  his  sons,  John  and  William,  inherited  his  tastes 
and  continued  the  garden.  The  elder  Bartram  was 
probably  the  first  American  to  perform  successful  ex- 
periments in  hybridization.  Bartram's  house  (Fig.  1080). 
built  by  himself,  is  still  one  of  the  sights  of  the  environs 
of  Philadelphia,  and  the  site  of  the  garden,  with  many 
of  the  old  trees  standing,  is  now  happily  a  public  park. 
Bartram's  cousin,  Humphry  Marshall,  e.stablished  a  bo- 
tanic garden  at  West  Bradford,  in  Chester  county.  Pa., 
in  177:).  John  Bartram's  name  is  preserved  to  us  in  the 
moss  Bartramia,  and  Marsliall's  in  the  tjenus  Marshallia, 


1079.  An  old  time  gard 


applied  to  small  CompositiP  of  the  eastern  st.ates.  The 
Elgin  botanic  garden,  near  New  York,  was  established 
in  1801  by  David  Hosack,  a  man  of  great  learning  and 
of  the  keenest  sympathies  with  rural  occupations.    He 
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is  now  remembered  in  the  in- 
teresting genus  Hosackia,  one 
of  the  Leguminoste.  A  botanic 
garden  was  established  at 
Charleston,  S.  C,  about  1804, 
and  one  in  Maryland  about  the 
same  time.  The  Botanic  Gar- 
den at  Cambridge,  Mass.,  was 
begun  in  1805,  an  institution 
which,  together  with  tbe  Pro- 
fessorship of  Natural  History 
at  Cambridge,  was  fouiultr-d 
largely  through  the  efforts  of 
the  Massachusetts  Society  for 
Promoting  Agriculture.  The 
society  subscribed  $500  for 
the  purpose,  and  raised  more 
by  subscription. 

Early  General  Writings. 
—  The  progress  of  Horticul- 
ture may  be  traced  in  the 
books  devoted  to  the  subject. 
The  earliest  writings  did  not 
separate  Horticulture  from 
agriculture.  The  only  work 
exclusively  devoted  to  agri- 
cultural matters  which  ap- 
peared in  America  before  the 
Revolution  seems  to  have 
been  the  "Essays  upon  Field- 
Husbandry,"  begun  in  1748 
and  completed  in  1759,  by  Rev. 
Jared  Eliot,  of  Killingworth, 
Conn.,  grandson  of  the  famous 

apostle  Eliot.  (See  Eliot.)  "There  are  sundry  books 
on  husbandry  wrote  in  England,"  said  Eliot,  in  his  pre- 
face. "Having  read  all  on  that  subject  I  could  obtain; 
yet  such  is  the  difference  of  climate  and  Method  of 
Management  between  them  and  us,  arising  from  Causes 
that  must  make  them  always  differ,  so  that  those  Books 
are  not  very  Useful  to  us.  Besides  this,  the  Terms  of 
Art  made  use  of  are  so  unknown  to  us,  that  a  great 
deal  they  Write  is  quite  unintelligible  to  the  generality 
of  New-England  Readers." 

Justat  the  close  of  the  Revolution,  J.  Hector  St.  John's 
"Letters  from  an  American  Parmer  "appeared,  although 
"the  troubles  that  convulsed  the  American  colonies  had 
not  broken  out  when  *  *  »^  some  of  the  *  «  * 
'letters  were  written."  For  a  period  of  twenty-five  years 
following  the  close  of  the  war  the  condition  of  our  agri- 
culture, and  of  all  American  institutions,  was  minutely 
unfolded  to  the  world  through  the  writings  of  many 
travelers,  English  and  French,  who  made  inquisitive 
journeys  into  the  new  country.  Strickland,  an  English 
traveler,  wrote  in  1801  that  "land  in  America  affords 
little  pleasure  or  profit,  and  appears  in  a  progress  of 
continually  affording  less.  *  *  *  Land  in  New  York, 
formerly  producing  20  bushels  to  the  acre,  now  produces 
only  10.  *  *  *  Little  profit  can  be  found  in  the 
present  mode  of  agriculture  of  this  country,  and  I  ap- 
preheud  it  to  be  a  fact  that  it  affords  a  bare  subsistence. 
*  *  *  Decline  has  pervaded  all  the  states."  There  is 
abundant  evidence,  including  a  painstaking  inquiry 
made  by  Washington,  to  show  that  agriculture  was  at  a 
low  state  at  the  close  of  the  century.  It  was  in  striking 
contrast  to  its  status  a  hundred  years  later,  notwith- 
standing the  lugubrious  writings  of  the  present  time. 

There  was  early  development  of  the  garden  desire  in 
the  South  as  well  as  in  the  North.  In  South  Carolina 
appeared  the  earliest  American  horticultural  book  of 
which  we  have  any  record.  This  book  is  no  longer  ex- 
tant, and  it  is  known  to  this  generation  chiefly  or  wholly 
from  the  following  page  in  Ramsay's  "History  of  South 
Carolina,"  1809:  "The  planters  of  Carolina  have  derived 
so  great  profits  from  the  cultivation  of  rice,  indigo  (see 
Indigo)  and  cotton  that  they  have  always  too  much 
neglected  the  culture  of  gardens.  The  high  price  of 
their  staple  commodities  in  every  period  has  tempted 
them  to  sacrifice  convenience  to  crops  of  a  marketable 
quality.  There  are  numbers  whose  neglected  gardens 
neither  afford  flowers  to  regale  the  senses,  nor  the  vege- 
tables necessary  to  the  comfort  of  their  families,  though 
they  annually  receive  considerable  sums  in  money  for 
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j  1080.  Bartram's  house  as  it  was  in  1805.    Built  in  1730-31. 

'■     In  the  margin  is  the  Petre  pear,  raised  by  1 
a  seedling  sent  from  England  in  1760  by  Lady  Petre.    The 
tree  still  bears. 


their  crops  sent  to  market.  To  this  there  have  been 
some  illustrious  exceptions  of  persons  who  cultivated 
fjardens  on  a  large  scale,  both  for  use  and  pleasure.  The 
first  that  can  be  recollected  is  Mrs.  Lamboll.  who,  before 
the  middle  of  the  eighteenth  century,  improved  the  south- 
west extremity  of  King  street  [Cliarlestou],  in  a  garden 
which  was  richly  stored  with  tlowers  and  other  curiosi- 
ties of  nature,  in  addition  t<»  all  the  common  vegetables 
for  family  use.  She  was  followed  by  Mrs.  Logan  and 
Mrs.  Hopton,  who  cultivated  extensive  gardens  in  Meet- 
ing, George  and  King  streets,  on  lands  now  covered  with 
houses.  The  former  reduced  the  knowledge  she  liad  ac- 
quired by  long  experience  and  observation  to  a  regular 
system,  which  was  published  after  her  death,  with  the 
title  of  'The  Gardener's  Kalendar;'  and  to  this  day  regu- 
lates the  practice  of  gardens  in  and  near  Charlestown." 
Ramsay  records  that  Mrs.  Martha  Logan  was  the  daugh- 
ter of  Robert  Daniel,  one  of  the  last  proprietary  gover- 
nors of  South  Carolina.  "Mrs.  Logan  was  a  great  flo- 
rist, and  uncommonly  fond  of  a  garden.  She  was  seventy 
years  old  when  she  wrote  her  treatise  on  gardening,  and 
died  in  1779.  aged  77  years." 

The  opening  of  the  nineteenth  century  may  be  taken 
as  a  convenient  starting  point  for  a  narrative  of  the 
evolution  of  American  Horticulture.  At  that  time  Hor- 
ticulture began  to  attain  some  prominence  as  distinct 
from  general  agriculture,  and  the  establishment  of 
peace  after  the  long  and  depleting  war  with  England 
had  turned  the  attention  of  the  best  citizens  afresh  to 
the  occupation  of  the  soil.  The  example  of  Washington, 
in  returning  to  the  farm  after  a  long  and  honorable  pub- 
lic career,  no  doubt  exerted  great  influence.  His  agri- 
cultural correspondence  was  large,  and  much  of  it  was 
published  at  the  opening  of  the  century.  His  correspon- 
dence with  Arthur  Young  and  Sir  John  Sinclair  will  be 
found  in  volumes  published  in  London  in  1800  and  1801, 
in  Alexandria  in  1803,  and  in  Washington  in  1847.  De- 
tails respecting  the  management  of  his  plantations  com- 
prise vol.  iv.  of  the  Memoirs  of  the  Long  Island  His- 
torical Society,  1889. 

It  was  not  until  1790,  however,  that  an  indigenous  and 
distinctly  agricultural  treatise  other  than  Eliot's  ap- 
peared in  America.  At  that  time,  the  Rev.  Samuel 
Deane,  vice-president  of  Bowdoin  College,  published  his 
"New  England  Ftirmer,  or  Georgical  Dictionary,"  a  cy- 
clopedic work  of  the  state  of  American  agriculture. 
This  passed  to  a  second  edition  in  1797,  and  to  a  third  in 
1822.  (See  Deune.)  In  1799  J.  B.  Bordley  published  in 
Philadelphia  "Essays  and  Notes  on  Husbandry."   Other 
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early  works  need  not  be  mentioned  here.  As  early  as 
1785,  Varlo's  "New  System  of  Husbandry"  was  printed 
in  Philadelphia.  It  is  in  many  ways  a  remarkable  book, 
and  it  was  written  by  a  man  who  had  had  remarkable 
experiences.  He  was  not  an  American,  and  the  work 
first  appeared  in  the  old  country;  but  Varlo  had  lived 
in  this  country,  and  was  in  sympathy  with  the  American 
people.  The  book  contained  a  "Farmer's  and  Kitchen 
Garden  Calendar.'*  In  1792  there  appeared  anonymously, 
from  Burlington,  New  Jersey,  the  third  edition  of  Ar- 
thur Young's  "Rural  Economy,"  which  excellently  dis- 
plays that  noted  author's  catholicity  of  view.  He  ar- 
gues strongly  for  experiments  and  for  the  establishing 
of  agricultural  journals.  This  book  first  appeared  in 
London,  in  1770. 

At  the  opening  of  the  century,  Sir  Humphry  Davy 
had  not  illunjiued  the  science  of  agricultural  chemistry, 
and  men  were  even  disputing  as  to  what  the  food  of 
plants  is.  The  "burn-baking"  or  "devonshiring"  of  the 
land  — burning  the  sod  and  scattering  the  ashes  over  the 
field  — was  still  recommended  ;  and  in  1799  James  An- 
derson's "  Essay  on  Quick-lime  as  a  Cement  and  as  a 
Manure,"  was  given  an  American  edition  in  Boston.  It 
is  easy  to  see  from  these  facts  that  the  fundamental 
conceptions  of  the  science  of  agriculture  were  vague  and 
crude  a  century  ago.  Near  the  close  of  the  last  century, 
Deane  wrote  that  "the  alarming  eft'ect  of  the  present  low 
state  of  husbandry  is,  that  we  are  necessitated  to  im- 
port miich  of  our  food  and  clothing,  while  we  are  in- 
capable of  making  proportionable  remittances  in  the 
produce  of  the  soil,  or  in  anything  else." 

The  earliest  book  on  a  horticultural  subject  known  to 
have  been  published  in  North  America,  excepting  Mrs. 
Logan's,  was  an  American  edition  of  Marshall's  "Intro- 
duction to  the  Knowledge  and  Practice  of  Gardening," 
Boston.  1799.  The  first  indigenous  horticultural  book 
appeared  in  1804,  "The  American  Gardener,"  by  John 
Gardiner  and  David  Hepburn.  It  was  published  at 
Washington.  This  book  had  an  extensive  sale.  It  was 
revised  by  "a  citizen  of  Virginia,"  and  republished  in 
Georgetown,  D.  C,  in  1818.  A  third  edition  appeared  in 
1826.  {Seeffi'pburu.)  This  book  was  followed  in  180G  by 
Bernard  M'Mahon's  excellent  and  voluminous  "Ameri- 
can Gardener's  Calendar,"  in  Philadelphia.  This  work 
eujoyed  much  popularity,  and  the  eleventh  edition  ap- 
peared as  late  as  18.57.  For  fifty  years  it  remained  the 
best  American  work  on  general  gardening.  M'Mahon 
remembered  in  the  31ahonia  barberries,  was  an  important 
personage.  He  was  largely  responsible  for  the  intro- 
duction into  cultivation  of  the  plants  collected  by  Lewis 
nnd  Clark.  These  early  books  were  calendars,  giving 
advice  for  the  successive  months.  They  were  made  on 
the  plan  then  popular  in  England,  a  plan  which  has  such 
noteworthy  precedent  as  the  excellent  "Kalendarium 
Hortense  "  of  John  Evelyn,  which  first  appeared  in  1664, 
and  went  to  nine  regular  editions.  Other  early  books  of 
this  type  were  "An  old  gardener's  'Practical  American 
Gardener,'  "Baltimore,  1819 and  1822;  Thorbum's  "Gen- 
tleman's and  Gardener's  Kalendar,"  New  York,  the  third 
edition  of  which  appeared  in  1821  ;  Robert  Squibb's 
"Gardener's  Calendar  for  the  States  of  North -Carolina, 
South-Carolina,  and  Georgia,"  Charleston,  1827. 

The  first  indigenous  book  written  on  the  topical  plan, 
treating  subject  by  subject,  was  Coxe's  fruit  book,  1817; 
the  second  appears  to  have  been  Cobbett's  "American 
Gardener,"  published  at  New  York  in  1819,  in  London 
in  1821,  and  which  passed  through  subsequent  editions. 
This  William  Cobbett  is  the  one  who  edited  the  feder- 
alist paper  in  Philadelphia  known  as  "Peter  Porcupine's 
Gazette,"  and  whose  attack  upon  Dr.  Rush's  treatment 
of  yellow  fever  brought  against  him  a  judgment  for 
damages,  and  which  decided  him  to  return  to  England 
in  1800,  whence  he  had  come,  by  way  of  France,  in  1792. 
In  London  he  again  took  up  political  writing,  and  in 
1817  he  retreated  to  America  to  escape  political  penal- 
ties, and  resided  upon  a  farm  on  Long  Island  until  1819. 
He  kept  a  seed  store  in  New  York  in  1818,  and  we  find 
Grant  Thorbum  disputing  with  him  in  the  "Evening 
Post "  as  to  which  sold  the  better  rutabaga  seed  at  one 
dollar  a  pound.  Cobbett,  it  seems,  claimed  to  have  been 
the  introducer  of  this  vegetable,  also  kno^vn  as  the  Rus- 
sia turnip,  ini.o  this  country  ;  but  Thorbum  retorts  that 
"in  the  year  1796  a  large  field  of  these  turnips   was 


raised  by  Wm.  Prout  on  that  piece  of  ground  now  occu- 
pied by  the  navy  yard,  at  the  city  of  Washington."  He 
completed  his  life  in  England,  becoming  a  voluminous 
author  upon  political  and  economical  subjects.  (See  Cob- 
bett.) It  is  interesting  to  note,  in  connection  with  this 
dispute  about  the  turnips,  that  the  kohlrabi  was  intro- 
duced about  the  same  time,  and   Deane  says  of  it   in 


I  old-time  flowers — Hollyhock  and 
Crown  Imperial. 

1797,  that  "whether  this  plant,  which  has  but  newly 
found  its  way  into  our  country,  is  hardy  enough  to  bear 
the  frost  of  our  winters,  I  suppose  is  yet  to  be  proved." 
It  was  recommended  to  be  grown  as  a  biennial,  which 
accounts  for  Deane's  fear  that  it  might  not  pass  the 
winters. 

Fessenden's  "New  American  Gardener,"  made  upon 
the  topical  plan,  appeared  in  Boston  in  1828,  and  went  to 
various  editions  ;  and  from  this  time  on,  gardening 
books  were  frequent.  Some  of  the  leading  early  authors 
are  Thomas  Bridgeman,  of  New  York  ;  Robert  Buist, 
of  Philadelphia,  and  Joseph  Breck,  of  Boston. 

Flower-Books  and  Floriculture.  — The  first  Ameri- 
can book  devoted  wholly  to  flowers  was  probably  Roland 
Green's  "Treatise  on  the  Cultivation  of  Flowers,"  Boston, 
1828.  Edward  Sayers  published  the  "American  Flower 
Garden  Companion,"  in  Boston,  in  18^8.  From  1830  to 
1860  there  appeared  many  of  those  superficial  and  fash- 
ionable books,  which  deal  with  the  language  of  flowers, 
and  which  assume  that  the  proper  way  to  popularize 
botany  is  by  means  of  manufactured  sentiment. 

Green's  book  on  flowers  deserves  a  paragraph,  since 
it  enables  us  to  determine  what  were  the  leading  orna- 
mental plants  in  t4iat  early  day  (1828).  The  full  title  of 
the  book  is  "A  Treatise  on  the  Cultivation  of  Ornamental 
Flowers;  Comprising  Remarks  on  the  Requisite  Soil, 
Sowing,  Transplanting,  and  General  Management:  with 
Directions  for  the  General  Treatment  of  Bulbous  Flower 
Roots,  Greenhouse  Plants,  etc."  It  comprises  only  60 
pages.  The  introductory  pages  give  general  directions; 
then  follow  two  annotated  lists,  one  of  annuals  and  bi- 
ennials and  the  other  of  greenhouse  plants.  These  lists 
are  interesting,  also,  for  what  tbej'  do  not  contain.  Ail 
the  plants  which  they  mention  are  here  set  down: 

ANNCAL    AND   BIENNIAL  FLOWERS. 


Alth^a  frutex, 

Almond,  Double-flowering, 

Amarauthiis  snperbus, 

Amaranthus  tricolor, 

ATiimated  Oats, 

Aster,  China, 

Auricula. 

Azalea  nudlflora, 

Bos. 

Brier.  Sweet, 

Canterbury  Bell, 

Carnation. 

Cassia  Marylandica, 


Catalpa, 

Cherry,  Doulile-flowering, 
Chrysanthemum  Indicum, 
Clematis,    Austrian    (C.  in- 

tegrifolia) , 
Clethra, 
Columbine, 
Convolvulus, 
Corchorus  Japonicus, 
Crocus, 
Cupid's  Car.  or  Monk's  Hood 

( Aconitum) . 
Dahlia. 
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Daisy, 

Dwarf  Basil, 
Egg  Plant, 
Eupatorium,  Blue, 
Euphorbia  Lathyris, 
Fading  Beauty,  or  Morning 

Bride  (Scabiosa), 
Fir  {Finus  balsamea). 
Foxglove, 
Fringe  Tree, 

Oeranium  {Pelargonitim), 
Garden  Angelica. 
Glycine,  Cluster-flowering, 
Golden  Coreopsis. 
Golden  Everlasting    {Xeran 

tkemum). 
Hollyhock, 
Honeysuckle, 
Hyacinth, 
Hydrangea, 
Ice  Plant, 
Impatiens  Balsamina, 

Lagerstroemia  Indica, 
Laurel,    Broad-leaved    {Kal- 


Lilac. 
Lily, 
Lime     Plant     [Podo, 

peltatum) , 
Lychnadia  (Phlox). 
Mezereon      {Daphne 

Mountain  Ash, 


Musk  Geranium, 

Myrtle. 

Narcissus, 

Nasturtium , 

Passion  Flower, 

Paeony, 

Pea,  Sweet, 

Peach,  Double-flowering, 

Pink, 

Perennial  Sunflower,  double, 

Polyanthus, 

Pyrethrum  Parthenium, 

Poppy, 

Purple  Hyacinth  Bean, 

Roses, 

Rose  Acacia, 

Rose  colored  Hibiscus, 

Rudbeckia, 

Scarlet  Cacalia, 

Scarlet  Lychnis   (L.  Ckalce 

donica). 
Siberian  Crab. 
Snow-ball  Tree, 
Snowberry, 

Spice-woodiZ/aMrtis  Benzoin), 
Spiderwort  {Tradescantia), 
Spiriea, 

Syi'inga,  or  Mock  Orange, 
S  t  ra  wbero'Tree  ( JBitonj/ //lus ) , 
Sweet  Bay  iLaurus  nobilis), 


Sweet     Willi: 

Pink, 
Tulip, 
Venetian 

Tree, 
Violet,  bin 


Poeti( 
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valley, 


Lilies  of  the 

Ranunculusi 

Anemones, 

Single  and  Double  Jonquils 

White  Lilies, 


Mignonette, 
Verbena  trifoliata, 

Vervain, 
Fuchsia  coccinea, 
Cobaea  scandeus. 
Camellia  Japouica, 

nese  Rose, 
Myrtles. 


These  lists  are  much  less  ample  than  those  of  M'Ma- 
hon,  over  twenty  years  earlier,  but  they  may  be  sup- 
posed to  include  the  popular  and  most  easily  grown 
things.  They  will  be  suggestive  to  those  who 
wish  to  make"old-fashioned  gardens."  M'Mahon's 
list  was  evidently  largely  compiled  from  Euro- 
pean sources.  Green  says  that  the  first  list 
(strangely  called  "annual  and  biennial  flowers  ) 
contains  "such  plants,  shrubs  and  trees  as  are  ot 
easy  cultivation,  generally  hardy."  The  second  li'-t 
comprises  "a  few  different  sorts  of  greenhousi 
plants"  "which  are  commonly  grown  in  rooms.' 

The  first  American  book  to  be  devoted  to  i 
special  flower  was  Sayers'  book  on  the  dahli  i 
Boston,  1839,  which  appeared  only  a  year  latei 
than  Paxton's  well-known  book  in  England 
Sayers'  book  also  included  the  cactus.  The  next 
special  flower  book  seems  to  have  been  Buisl*- 
"Rose  Manual,"  Philadelphia,  1844,  althoiigh  <i 
sentimental  book  on  the  "Queen  of  Flowers"  h  id 
appeared  in  the  same  city  in  1841.  Buist's  book 
went  to  at  least  four  editions.  It  was  followed  bv 
Prince's  in  184G,  and  by  S.  B.  Parson's  "The 
Rose  :  Its  History,  Poetry,  Culture  and  Classih 
cation,"  1H4G.  Parson's  book  went  to  a  revised 
edition.  Of  later-date  flower-books  there  are 
several  of  importance,  but  it  is  not  the  purpose 
of  this  history  to  trace  more  than  the  beginnings 
of  American  floricultural  writings. 

In  1838  appeared  a  book  in  French  in  New 
Orleans.  This  was  Lelievre's"Nouveau  Jardinier 
de  la  Louisiane."  It  was  a  small  book  of  200 
pages,  with  a  calendar  and  brief  directions  for 
the  growing  of  vegetables,  fruits  and  flowers. 
Singularly  enough,  a  French  book  also  appeared 
at  the  other  extreme  of  the  country.  This  was 
Provancher's  "Le  Verger-Canadien,"  published 
in  Quebec  in  1872. 

The  writings  clearly  portray  the  tendencies  of  the 
floricultural  interests,  — from  the  formal-flower  ideals  of 
the  dahlia  and  camellia  to  the  enormous  development 


of  the  cut-flower  interest,  and  the  growth  within  the 
last  few  years  of  the  greater  love  of  plants  themselves. 
Palms  and  decorative  plants  are  now  almost  necessities, 
where  50  years  ago  they  would  have  been  the  luxury 
of  luxuries.  "There  has  been  a  radical  change  in  the 
character  of  the  flowers  used  for  cut-flower  purposes," 
wrote  Alfred  Henderson  in  1895.  "Fifty  years  ago, 
camellia  flowers  retnibd  fnrly  for  a  dollar  each,  and 
during  the  holidays  Phihubljihiii  used  to  send  thousands 
to  New  York  florists,  i;.-ttiii.:;  -ffpOO  per  1,000;  while  roses 
went  begging  at  one-tenth  these  figures.  Now,  the  rose 
is  queen,  and  the  poor  camellia  finds  none  so  poor  to 
do  her  reverence.  *  *  *  *  I  confidently  believe  that 
the  time  is  not  far  distant  when  we  shall  compete  seri- 
ously with  the  foreign  grower  in  the  production  of  new 
varieties  of  roses."  William  Scott,  of  Buffalo,  makes 
the  following  comments  on  tendencies  in  floriculture: 
"About  the  year  1880,  tulips  and  narcissuses  began  to 
be  forced,  and  diiring  the  next  15  years  immense  quan- 
tities of  these  bulbs  were  imported  annually  from  Hol- 
land. As  the  methods  of  forcing  were  perfected  the 
market  became  overstocked,  and,  although  large  quan- 
tities are  still  forced  for  the  winter  and  spring  months, 
they^re  not  now  in  the  same  favor  as  formerly,  and  the 
rose,  carnation,  violet,  lily-of-the-valley  and  mignonette 
are  still  the  favorites.  Orchids  are  not  yet  the  flower 
for  the  million,  but  there  is  a  yearly  increasing  demand 
for  them,  and  at  present  the  showy  orchids,  such  as  the 
Oattleyas  and  Laelias,  are  far  short  of  the  demand. 
As  their  cultivation  is  more  generally  understood,  we 
look  for  a  very  steady  increase  in  the  number  grown, 
and  are  confident  that  the  supply  will  not  soon  exceed 
the  demand.  Within  the  past  5  or  6  years  a  marked  in- 
crease is  noticeable  in  the  use  of  plants  to  adorn  the 
home,  and  the  demand  is  for  an  expensive  class  of 
plants,  — palms,  dracenas,  araucarias  and  ferns  being 
among  those  mostly  used.  Now  few  homes  with  any 
pretension  to  luxury  or  even  comfort  are  without  a  few 
fine  plants  scattered  through  the  rooms,  and  many  of 
our  modern  houses  are  provided  with  either  a  bay 
window  or  small  conservatory  for  the  accommodation  of 
plants."    See  Cnt-Floivers  and  Floriculture. 

Early  Pomological  Writings.  — It  is  in  the  poraolog- 
ical  writings  that  North  America  has  made  the  greatest 
contributions  to  horticultural  literature.    William  For- 


1082.  Example  of  the  earliest 
Esopus  Spitzeubury, 


of  American  fruits. 
d  by  Coxe  in  1817. 


eyth's  excellent  "Treatise  on  the  Culture  and  Manage 
ment  of  Fruit  Trees"  appeared  in  Loudon  in  1802,  and  it 
was  widely  read,  "an  impression  of  1,500  copies  (of  the 
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1083.    One  of  the  old  Downing  test  apple  trees, 

first  edition),  in  4to  having  been  sold  in  a  little  more 
than  eight  months."  An  American  edition,  by  William 
Cobbett,    appeared  in   New   York   and    Philadelphia  in 

1802,  and  in  Albany  in  1803.  and  an  epitome  of  it  by  "an 
American    farmer,"  was    published    in   Philadelphia  in 

1803.  The  first  American  pomological  book  was  William 
Coxe's  "View  of  the  Cultivation  of  Fruit  Trees,"  pub- 
lished in  Philadelphia  in  1817,  a  work  known  to  students 
of  horticultural  literature  for  the  uniform  completeness 
and  accuracy  of  its  descriptions.  A  feature  of  this 
excellent  work  are  the  many  woodcuts  of  varieties  of 
fruits.  Although  not  answering  the  requirements  of  the 
present  day,  they  were  considered  to  be  very  good  for 
the  time  and  for  a  new  country.  One  of  them  is  here 
reproduced  (Fig.  1082)  to  show  the  style  of  workman- 
ship. Coxe  had  100  woodcuts  of  apples,  63  of  pears,  15 
of  peaches,  17  of  plums,  3  of  apricots,  2  of  nectarines. 
This  makes  200  engravings,  which  would  be  considered 
liberal  illustration  even  at  the  present  day. 

James  Thacher's  "American  Orchardist "  appeared  in 
Boston  in  1822,  and  the  second  edition  at  Plymouth  in 
1825.  The  first  edition  was  also  bound  with  William 
Cobbett's  "Cottage  Economy,"  and  the  double  volume 
was  issued  in  New  York  in  1824  as  "American  Orchardist 
and  Cottage  Economy."  "The  Pomological  Manual,"  New 
York,  1831  (second  edition  1832),  is  a  compilation  of 
descriptions  of  varieties,  by  William  Robert  Prince  and 
William  Prince,  son  and  father  respec- 
tively. William  Kenrick's  "New  Ameri- 
can Orchardist "  was  published  in  Boston 
in  1833.  The  eighth  edition  appeared  in 
1848.  Like  all  early  works,  it  devotes 
most  of  its  space  to  varieties.  Robert 
Manning,  whose  son  of  the  same  name 
is  the  secretary  of  the  Massachusetts 
Horticultural  Society,  published  his 
admirable  "Book  of  Fruits,"  at  Salem,  in 
1838,  being  aided  by  John  M.  Ives.  Upon 
the  death  of  Manning,  Ives  published  a 
second  edition  in  1844  under  the  title  of 
"The  New  England  Fruit  Book,"  and  a 
third  in  1847  as  "  The  New  England  Book 
of  Fruits."  Downing's  "Fruits  and  Fruit 
Trees  of  America"  appeared  in  1845  in 
two  forms,  duodecimo  and  octavo,  al- 
though both  issues  were  printed  from 
the  same  type.  One  issue  of  the  octavo 
form  contained  colored  plates.  Thomas' 
"Fruit  Cult'urist,"  which  is  known  in  sub- 
sequent editions  as  "The  American  Fruit 
Culturist,"  appeared  in  1846.  Other 
pomological  writings  which  appeared 
before  1850  are  Sayers'  "American  Fruit 
Garden  Companion,"  Boston,  1839 ; 
Hoffy's  "Orchardist's  Companion," 
Philadelphia,  1841;  Bridgeman's  "Fruit 
Cultivator's  Manual,"  New  York,  1845; 
Floy's  American  edition  of  George  Lind- 
ley's  "Guide  to  the  Orchard  and  Fruit 
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Garden,"  New  York,  1846;  Jaques' "Practical  Treatise 
on  the  JLanagement  of  Fruit  Trees,"  Worcester,  1849  ; 
Goodrich's  "Northern  Fruit  Culturist,"  Burlington,  Vt., 
1849  ;  Cole's  "American  Fruit  Book,"  and  others. 
Barry's  "Fruit  Garden"  appeared  in  1851. 

Of  these  pomological  books,  the  first  place  should  be 
given  to  those  of  Coxe,  Kenrick,  Manning,  Downing, 
Thomas  and  Barry.  The  influence  of  Downing's" Fruits 
and  Fruit  Trees  of  America"  probably  has  been  greater 
than  that  of  all  others  in  extending  a  love  of  fruits  and 
a  critical  attitude  towards  varieties.  Be£;un  by  Andrew 
Jackson  Downing— pei'luii)S  the  fairest  n:niH'  "in  Ameri- 
can horticultural  literature— it  was  coiitinutMl  and  re- 
vised by  the  elder  brother,  Charles,  after  the  tintimely 
death  of  the  former  (see  I)oivniiig).  Reminiscences  of 
the  Downings  are  shown  in  Pigs.  1083-f.  Most  of  these 
works  were  largely  compilations.  A  notable  exception 
was  Manning's  "Book  of  Fruits."  In  the  introductory 
remarks  to  the  volume  is  the  following  statement: 
"There  is  one  circumstance  to  which  we  venture  to  call 
the  attention  of  our  readers  — that  while  some  recent 
works  on  pomology  are  compiled  from  earlier  authors, 
or  from  information  derived  at  second-hand,  the  writers 
themselves  seldom  having  the  means  of  observation  in 
their  power,  we  have  in  these  pages  described  no  speci- 
men which  we  have  not  actually  identified  beyond  a 
reasonable  doubt  of  its  genuineness."  It  was  Manning 
who  chiefly  made  known  to  Americans  the  pears  of  the 
Belgian,  Van  Mons.  He  was  one  of  the  most  careful 
observers  and  conscientious  writers  amongst  American 
pomologists. 

The  awakening  pomology  of  the  region  west  of  the 
AUeghanies  found  expression  in  Elliott's  "Fruit  Book," 
1854,  whose  author  wrote  from  Cleveland,  and  which 
went  to  a  new  edition  in  1859  as  "The  Western  Fruit 
Book,"  with  the  preface  dated  at  St.  Louis;  and  Hoop- 
er's "Western  Fruit  Book,"  1857,  written  at  Cincinnati. 
Dr.  John  A.  Warder  was  a  guiding  spirit  of  the  opening 
West. 

In  America,  no  crop  has  been  the  subject  of  so  much 
book  writing  as  the  grape.  Counting  the  various  edi- 
tions, no  doubt  a  hundred  books  have  appeared,  being 
the  work-of  at  least  fifty  authors.  Since  the  American 
grape  is  a  product  of  our  own  woods  within  a  century, 
the  progress  in  grape-growing  has  always  been  ahead 
of  the  books.  Most  of  the  books  are  founded  largely  on 
European  advice,  and  therefore  are  not  applicable  to 
American  conditions.  In  general  pomology,  the  books 
seem  to  have  had  much  influence  upon  fruit-growing; 
but  in  the  grape  the  books  and  actual  commercial  grape- 
growing   seem    to  have  had   little  relation   one  to  the 
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other.    Some  of  the  later  books  have  more  nearly  caught 
the  right  point  of  view. 

The  earlie.st  separate  grape  book  was  published  in 
Washington  in  1823,  by  the  prophetic  Adlum,"A  Memoir 
on  the  Cultivation  of  the  Vine  in  America."  This  went 
to  a  second  edition  in  1828  (see  AiUum  and  Plate  II). 
Before  this  time  (1806),  S.  W.  Johnson  had  devoted 
much  space  to  the  grape  in  his  "  Rural  Economy,"  pub- 
lished at  New  Brunswick,  N.  J.,  and  he  published  the 
first  pictures  of  grape  training  (Pig.  1085).  Adlum's 
book  was  followed  in  1826  by  the 
"American  Vine  Dresser's  Guide," 
by  the  unprophetic  Dufour.  This 
work  also  gave  pictures  of  grape 
training,  one  of  which  is  reproduced 
in  Fig.  108G.  The  larger  part  of  the 
grape  literature  appeared  before 
the  close  of  the  Civil  War,  although 
the  larger  part  of  the  development 
of  the  subject  has  taken  place  since 
that  time. 

General  Remarks  on  Frhit- 
Gkowing.  — Horticulture,  in  its 
commercial  aspects,  was  nothing 
more  than  an  incidental  feature  of 
farm  management  at  the  opening  of 
the  century.  In  fact,  it  is  only  in 
the  present  generation  that  the  field 
cultivation  of  horticultural  crops 
has  come  to  assume  any  general  im- 
portance in  the  rural  economy  of 
the  nation.  And  even  now,  horti- 
cultural operations  which  are  pro- 
jected as  a  fundamental  conception 
of  laud  occupatioQ  are  confined  to 
few  parts  of  the  country.  It  is  still 
the  original  or  first  conception  of 
the  farmer's  boy,  when  he  pro- 
poses to  occupy  land  of  his  own, 
that  he  raise  grain  and  hay  and 
stock,  and  add  the  fruits  and  other 
horticultural  crops  by  piecemeal. 
It  is  only  in  particular  parts  of  the 
country  that  the  farmer  starts  out 
with  Horticulture  as  a  base,  and 
with  grain  ami  stock  and  hay  as 
accessories  ;  and  even  in  these 
places,  the  best  horticulturists  are 
still  drawing  their  practices  and 
the  reasons  for  them  from  tlie 
operations  of  general  mixed  agricul- 
ture. There  was  practically  only 
one  general  horticultural  commod- 
ity, at  least  in  the  northern  states, 
a  hundred  years  ago,  and  that  was 
the  apple.  Pears,  peaches,  cher- 
ries, quinces  and  some  other  fruits 
were  common,  but  there  was  little 
thought  of  marketing  them.  Even 
the  apple  was  generally  an  acci- 
dental crop.  Little  care  was  given 
the  trees,  and  the  varieties  were 
few,  and  they  were  rarely  selected 

with  reference  to  particular  uses,  beyond  their  adapta- 
bility to  cider  and  the  home  consumption. 

Thacher,  writing  from  Plymouth  in  1821,  says  that 
"the  most  palpable  neglect  prevails  in  respect  of  proper 
pruning,  cleaning,  and  manuring  round  the  roots  of 
trees,  and  of  perpetuating  choice  fruits,  by  engrafting 
from  it  on  other  stocks.  Old  orchards  are,  in  general, 
in  a  state  of  rapid  decay;  and  it  is  not  uncommon  to  see 
valuable  and  thrifty  trees  exposed  to  the  depredations 
of  cattle  and  sheep,  and  their  foliage  annoyed  by  cater- 
pillars and  other  destructive  insects.  In  fact,  we  know 
of  no  branch  of  agriculture  so  unaccountably  and  so 
culpably  disregarded  "  Were  it  not  for  the  date  of 
Thacber's  writing,  we  should  mistake  this  picture  for 
one  drawn  at  the  present  day. 

If  one  may  judge  from  the  frequent  and  particular 
references  to  cider  in  the  old  accounts,  it  does  not  seem 
too  much  to  say  that  this  sprightly  commodity  was  held 
in  greater  estimation  by  our  ancestors  than  by  our- 
selves.   In  fact,  the  cider  barrel  seems  to  have  been  the 
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chief  and  proper  end  of  the  apple.  Of  his  thirty  chap- 
ters on  fruit-growing,  Coxe  (1817)  devotes  nine  to 
cider,  or  42  pages  out  of  253.  John  Taylor's  single  epis- 
tle devoted  to  horticultural  matters  in  the  sixty  and 
more  letters  of  his  "Arator"  is  upon  "Orchards,"  "but  it 
is  mostly  a  vehement  plea  for  more  cider.  "Good  cider," 
he  says,  "would  be  a  national  saving  of  wealth,  by  ex- 
pelling foreign  liquors;  and  of  life,  by  expelling  the 
use  of  ardent  spirits."  In  Virginia,  in  Taylor's  day,  ap- 
ples were  "the  only  species  of  orchardn,  at  a  distance 
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The  earliest  American  oicture  of  Grape  training  (1806). 

from  cities,  capable  of  producing  sufficient  profit  and 
comfort  to  become  a  considerable  object  to  a  farmer. 
Distilling  from  fruit  is  precarious,  troublesome,  trifling 
and  out  of  his  province.  But  the  apple  will  furnish 
some  food  for  hogs,  a  luxury  for  his  family  in  winter, 
and  a  healthy  liquor  for  himself  and  his  laborers  all  the 
year.  Independent  of  any  surplus  of  cider  he  may  spare, 
it  is  an  object  of  solid  profit  and  easy  acquisition."  As 
early  as  1647,  twenty  butts  of  cider  were  made  in  Vir- 
ginia by  one  person,  Richard  Bennet.  Paul  Dudley 
writes  of  a  small  town  near  Boston,  containing  about 
forty  families,  which  made  nearly  3,000  barrels  of  cider 
in  the  year  1721;  and  another  New  England  town  of  200 
families,  which  supplied  itself  with  "near  ten  Thousand 
Barrels."  Bartram's  Cider  MiH,  as  it  exists  at  the  pres- 
ent day,  is  shown  in  Fig.  1087.  It  was  not  until  well 
into  the  present  century  that  people  seem  to  have  es- 
caped the  European  notion  that  fruit  is  to  be  drunk. 

There   are   evidences    that   there   have    been   several 
marked  alternations  of  fervor  and  neglect  in  the  plant- 
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ing  of  apples  since  the  first  settlement  of  the  country. 
Early  in  the  last  century  there  appears  to  have  been  a 
great  abundance  of  the  fruit;  but  in  1821  Tbacher  de- 
clared that  "it  is  a  remarkable  fact  that  the  first 
planters  bequeathed  to  their  posterity  a  greater  number 
of  orchards,  in  proportion  to  their  population,  than  are 
now  to  be  found  in  the  old  colony,"  and  he  attributes 
the  decline  in  orcharding  largely  to  the  encroachment 
of  the  "poisonous  liquor"  of  the  later  times.  Under  the 
inspiration  of  Thacher,  Coxe,  Kenrick,  Prince,  Manning, 
and  the  Downings,  orchards  were  again  planted,  and  we 
are  just  now  in  another  period  of  decline  in  the  East, 
following  the  decay  of  these  plantations. 

Apples  were  carried  far  into  the  frontiers  by  the  In- 
dians and  probably  also  by  the  French  missionaries,  and 
the  "  Indian  apple  orchards "  are  still  known  in  many 
localities  even  east  of  the  Mississippi  (see  also.  Apjile- 
mi'il.  ./nil II III/).  At  the  opening  of  the  century,  the 
Earl\'  IIar\'est,  Newtown  Pippin,  Swaar,  Spitzenberg. 
Rliode  Ishiiul  Greening,  Yellow  Bellefieur,  Roxbury 
Russet,  and  other  familiar  apples  of  American  origin 
were  widely  disseminated  and  much  esteemed.  Apples 
had  begun  to  be  planted  by  settlers  in  Ohio  before  1800. 
In  1817,  Coxe  could  recommend  a  list  of  "one  hundred 
kinds  of  the  most  estimable  apples  cultivated  in  our 
country;"  and  in  1825  William  Prince  offered  116  varie- 
ties for  sale— at  37%  cents  per  tree— of  which  17  were 
set  aside  — after  the  fashion  of  the  time— as  particularly 
adapted  to  the  making  of  cider.  Of  these  1 1(J  varieties, 
61  were  considered  to  be  of  American  origin.  In  1872, 
Downing's  list  of  apples  which  had  been  fruited  and 
described  in  America,  had  swelled  to  18.56  varieties,  of 
which  1099  were  of  known  American  origin.  Of  this 
great  inventory,  probably  not  over  a  third  were  actually 
in  cultivation  at  any  one  time,  and  very  many  of  them 
are  now  lost.  Yet  the  apple  is  still  our  most  important 
fruit,  and  878  varieties  were  actually  offered  for  sale  by 
the  nurserymen  of  North  America  in  1892. 

There  has  been  a  most  noticeable  tendency  towards  the 
origination  of  varieties  of  apples  in  this  country,  and 
the  consequent  exclusion  of  varieties  of  European  ori- 
gin. As  early  as  1760,  cions  of  American  varieties  were 
sent  to  England.  Before  the  Revolution,  apples  were 
exported.  The  origination  of  indigenous  varieties  was 
of  course,  an  accidental  one,  and  was  a  necessary  result 
of  the  universal  method  of  growing  apple  trees  directly 
from  seeds,  and  top-grafting  them  in  case  they  should 
turn  out  profitless.  A  critical  study  of  American  Horti- 
culture will  show  that  all  species  of  plants  which  have 
been  widely  cultivated  In  this  country  have  gradually 
run  into  indigenous  varieties,  and  the  whole  body  of  our 
domesticated  flora  has  undergone  a  progressive  evohi- 
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tion  and  adaptation  without  our  knowing  it.  By  far  the 
greater  number  of  the  apples  of  the  older  apple-growing 
regions  of  the  country  are  indigenous  varieties,  and  the 
same  process  is  now  operating  in  the  Northwest,  where 
the  American  seedlings  of  the  Russian  .stock  are  prov- 
ing to  be  more  valuable  than  the  original  importations. 


s  cider  mill,  a  relic  of  the  last  century. 

It  is  said  that  the  apples  were  placed  in  the  circular  groove 
in  the  rock  .ind  cmshed  by  means  ot  a  weight  rolling  over 
them.  The  juice  ran  out  the  gutter  at  the  farther  side  and 
was  caught  in  a  rock-hewn  cistern. 

Pears  were  amongst  the  earliest  fruits  introduced  into 
the  New  World,  and  the  French,  particularly,  dissemi- 
nated them  far  and  wi(ie  along  the  waterways,  as  wit- 
nessed by  the  patriarchi^l  trees  of  the  Detroit  river  and 
portions  of  the  Mississippi  system.  John  Bartram's 
Petre  pear  (Fig.  1080)  is  one  of  the  patriarchs  of  the 
last  century,  although  the  tree  is  not  large.  The  first 
book  devoted  exclusively  to  the  pear  was  Field's,  pub- 
lished in  1859.  The  Japanese  type  of  pears  had  been 
brought  into  the  country  from  two  and  perhaps  three 
separate  introductions,  early  in  the  fifties,  but  they  had 
not  gained  suflicieut  prominence  to  attract  Field's  atten- 
tion. Prom  this  oriental  stock  has  come  a  race  of  prom- 
ising hybrids  with  the  common  pear,  represented  chiefly 
by  the  Kieffer,  Le  Conte  and  Gar- 
ber. 

Peaches  were  early  introduced 
into  the  New  World  by  various 
colonists,  and  they  thrived  so  well 
that  they  soon  became  spontaneous 
Nuttall  found  them  naturalized  in 
the  forests  of  Arkansas  in  1819,  and 
the  species  now  grows  with  all  the 
luxurious  abandon  of  a  native  in 
waste  and  forest  lands  from  Georgia 
and  the  Carolinas  to  the  westward 
of  the  Mississippi.  There  is  prob- 
ably no  country  in  the  world  in 
which  peaches  grow  and  bear  so 
freely  as  in  the  United  states.  The 
old  Spanish  or  .Melocoton  type  is 
now  the  most  popular  race  of 
peaches,  giving  rise  to  the  Craw- 
fords  and  their  derivatives. 

Of  late  years  there  has  been  a 
contraction  of  the  original  peach 
areas,  and  many  good  people  have 
thought  that  the  climate  is  grow- 
ing uncongenial,  but  it  is  only  the 
natural  result  of  the  civilizaticm  of 
the  country  and  the  chauge  in 
methods  of  Horticulture.  Pe.aches 
had  never  been  an  industry,  but 
1086.  Dufour's  picture  of  Grape  training  (1826).  the  orchards  were  planted  here  and 

Patterned  after  the  South-European  fashion  of  employing  mulberry  trees  for  supports,  there  as  very  minor  appendages  to 
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the  general  farming.  For  generations  insect  pests  were 
not  common.  There  were  no  good  markets,  and  the 
fruit  sold  as  low  as  25  cents  a  bushel  from  the  wagon  box. 
In  fact,  It  was  grown  more  for  the  home  supply  than  with 
an  idea  of  shipping  it  to  market.  Under  such  conditions, 
it  did  not  matter  if  half  the  crop  was  wormy,  or  if  many 
trees  failed  and  died  each  year.  Such  facts  often  passed 
almost  unnoticed.  The  trees  bore  well,  to  be  sure;  but 
the  crop  was  not  measured  in  baskets  and  accounted 
for  in  dollars  and  cents,  and  under  such  conditions  only 
the  most  productive  trees  left  their  impress  upon  the 
memory.  The  soils  had  not  undergone  such  a  long  sys- 
tem of  robbery  then  as  now.  When  the  old  orchards 
wore  out,  there  was  no  particular  incentive  to  plant 
more,  for  there  was  little  money  in  them.  Often  the 
young  and  energetic  men  had  gone  West,  there  to  repeat 
the  history  perhaps,  and  the  old  people  did  not  care  to 
set  orchards.  And  upon  this  contracting  area,  all  the 
borers  and  other  pests  which  had  been  bred  in  the 
many  old  orchards  now  i-un.i  nlratnl  their  energies, 
until"  they  have  left  scarcely  ciioui,'!!  tiecs  in  some  locali- 
ties upon  which  to  perpetuate  tlieir  kiml.  A  new  coun- 
try or  a  new  industry  is  generally  free  of  serious  attacks 
of"  those  insects  which  follow  the  crop  in  older  commu- 
nities. But  the  foes  come  in  unnoticed  and  for  a  time 
spread  unmolested,  when  finally,  perhaps  almost  sud- 
denly, their  number  becomes  so  great  that  they  threaten 
destruction,  and  the  farmer  looks  on  in  amazement. 

The  orange  is  another  tree  which  has  thrived  so  well 
in  the  new  country  that  the  spontaneous  thickets  of 
Florida,  known  to  be  descendants  of  early  Spanish  in- 
troductions, are  confidently  believed  by  residents  to  be 
indigenous  to  the  soil. 

The  progress  of  the  plum  in  America  nearly  equals 
that  of  the  grape  in  historic  interest.  The  small,  spon- 
taneous plums,  known  as  Damsons, 
the  offspring  of  introductions  from 
Europe,  were  early  abundant  in  New 
England.  Plum  culture  has  never 
thrived  far  south  of  Mason  and  Dixon's 
line  or  west  of  Lake  Michigan,  except, 
of  course,  upon  the  Pacific  coast  and 
parts  of  the  far  southwestern  country. 
There  are  climatic  limitations  which 
more  or  less  restrict  the  area  of  plum 
growing,  and  the  leaf-blight  fungus, 
black-knot,  and  fruit-rot  have  added 
to  the  perplexities.  In  this  great  in- 
terior and  southern  area,  various  na- 
tive plums,  offshoots  of  several  indig- 
enous species,  have  now  spread  them- 
selves, and  they  have  already  laid  the 
foundation  of  a  new  type  of  plum  cul- 
ture. The  first  of  these  novel  plums 
to  receive  a  name  was  that  which  we 
now  know  as  the  Miner,  and  the  seed 
from  which  it  sprung  was  planted  by 
William  Dodd,  an  officer  under  General 
■Tackson,  in  Knox  county,  Tennessee, 
in  1814.  The  second  of  these  native 
plums  to  come  into  prominence,  and 
the  one  which  really  marks  the  popu- 
larization of  the  fruit,  is  the  Wild 
Goose.  Some  time  before  1850,  a  man 
shot  a  wild  goose  near  Columbia,  Ten- 
nessee, and  where  the  carcass  was 
thrown  this  plum,  Adonis-like,  sprung 
forth.  It  was  introduced  to  the  trade 
about  1850.  by  the  late  J.  S.  Downer,  of 
Fairview,  Kentucky.  Over  200  named 
varieties  of  these  native  plums  are  now 
described,  and  some  of  them  are  widely 
disseminated  and  deservedly  popuKar. 
In  the  South  and  on  the  plains,  these 
natives  are  a  prominent  horticultural 
group.  The  complexity  of  the  cultivate'"  plum  flora  is 
now  further  increased  by  the  introduction  of  the  .Japa- 
nese or  Chinese  type,  which  first  came  in  by  way  of  Cali- 
fornia in  1870.  Finally,  about  1880,  the  apricot  plum, 
or  Prunits  5iMiOH)'/,  was  introduced  from  China  by  way 
of  France;  and  the  American  plum  industry,  with  no 
less  than  ten  specific  types  to  draw  upon,  and  which 
represent  the  entire  circuit  of  the  northern  hemisphere, 


is  now  fairly  launched  upon  an  experimental  career 
whose  promise  lies  with  the  coming  century. 

The  grape  of  America  is  of  two  unlike  types, —  the 
natives,  wliich  comprise  all  cominei'cial  outdoor  varie- 
ties in  thf  interior  and  eastern  states;  and  the  vinifera 
or  OM  Wi.iM  Iviii.ls,  xvliiih  are  grown  in  California.  The 
native  ty|irs  have  Iji  iii  developed  within  the  century. 
The  (ildrst  .■(■iiniiiTcial  variety  is  the  Catawba,  which 
dates  from  1802.  The  cosmopolitan  variety,  the  Con- 
cord, which  first  fruited  in  1849.  A  full  review  of  the 
history  is  made  in  "Evolution  of  our  Native  Fruits." 

There  was  no  commercial  strawberry  culture  in 
America,  worthy  of  the  name,  until  the  introduction  of 
the  Hovey  (Fig.  1088)  late  in  the  thirties.  This  and  the 
Boston  Pine  were  seedlings  of  C.  M.  Hovey's,  Cam- 
bridge, Massachusetts.  They  first  fruited  in  1836  and 
1837,  and  from  them  have  descended  most  of  the 
garden  strawberries  of  the  present  day.  These  were 
seedlings  of  the  old  Pine  type  of  strawberry,  which  is  a 
direct  descendant  of  the  wild  strawberry  of  Chile.  The 
Wilson,  or  Wilson's  Albany,  which  originated  with  .John 
Wilson,  of  Albany,  New  York,  began  to  attract  atten- 
tion about  1856  or  1857,  and  it  marked  the  beginning  of 
the  modern  epoch  in  American  strawberry  growing.  In 
the  middle  West,  strawberry  growing  was  given  a  great 
impulse  by  Longworth  and  Warder. 

Raspberries  were  grown  in  the  last  century,  but  they 
were  of  the  tender  European  species,  of  which  the  Ant- 
werps  were  the  common  types.  This  type  of  raspberry 
is  now  almost  wholly  superseded  by  the  offspring  of  our 
native  red  and  black  species,  which  first  began  to  im- 
press themselves  upon  cultivation  about  1860. 

The  blackberry,  an  indigenous  American  fruit,  first 
commended  itself  to  cultivation  with  the  introduction  of 
the   New  Rochelle  or  Lawton,  towards  the  close  of  the 


1088.   The  original  picture  of  the  Hovey  Strawberry, 
^lagazine  of  Horticulture,  August,  1840.    Original  size. 

fifties.  The  first  named  variety  of  blacKbery  of  which 
we  have  any  record  was  the  Dorchester,  which  was  ex- 
hibited before  the  Massachusetts  Horticultural  Society 
in  1841. 

The  dewberry,  a  peculiarly  American  fruit,  first  ap- 
peared in  cultivation  early  in  the  seventies  in  southern 
Illinois  under  the  name  of  the  Bartel,  which  is  a  large 
form  of  the  common  wild  dewberry  of  that  region.    It 
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was  first  brought  to  the  attention  of  the  public  in  1875. 
The  following  year  the  Lucretia,  the  most  popular  of 
dewberries,  was  introduced  into  Ohio  from  West  Vir- 
ginia, where  it  had  been  found  wild  some  years  before 
by  a  Union  soldier. 

The  history  of  the  gooseberry  in  America  recalls  that 
of  the  grape.  It  is  a  characteristic  fruit  of  England  and 
the  low  countries,  and  it  was  early  introduced  into 
America.  But,  like  the  European  grapes,  the  gooseber- 
ries were  attacked  by  a  fungous  sickness  which  rendered 


1089.  The  original  picture  of  the  Houghton  Gooseberry. 

From  the  HorticiUturi-st  for  September,  1868.    Original  size. 


their  cixltivation  precarious.  An  improved  form  of  tlie 
native  species  miist  be  introduced,  and  this  was  accom- 
plished by  Abel  Houghton,  of  Massachusetts,  who,  from 
the  seed  of  the  wild  berry,  produced  the  variety  which 
now  bears  his  name.  This  variety  began  to  attract  some 
attention  a  little  previous  to  18.50,  although  it  was  not 
planted  freely  until  several  years  later  ( Pig.  1 089 ) .  From 
seed  of  the  Houghton  sprung  the  Downing,  still  the 
most  popular  gooseberry  in  America,  although  Houghton 
is  still  much  grown  from  Philadelphia  south;  and  our 
goosi-in-t-ry  rultiirt'  is.  tliiTcfori',  but  two  removes  from 
nature.  With  tin-  advent  c.f  tin*  Bordeaux  mixture  and  its 
related  speeities,  Iiowever,  tlie  English  gooseberries  are 
again  coming  to  the  fore.  Hybrids  of  the  English  and 
American  types,  as  in  the  Triumph  or  Columbia  and  the 
Chautauqua,  may  be  expected  to  become  more  popular 
for  home  use  and  special  markets,  but  the  Americans 
will  probably  remain  in  favor  for  general  market  pur- 
poses. 

The  cranberry,  most  unique  of  American  horticultural 
products,  was  first  cultivated,  or  rescued  from  mere  wild 
bogs,  about  1810.  Its  cultivation  began  to  attract  atten- 
tion about  1840,  although  the  difficulties  connected  with 
the  growing  of  a  new  crop  did  not  begin  to  clear  away 
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until  about  1850.  Cape  Cod  was  the  first  cranberry-grow- 
ing region,  which  was  soon  followed  by  New  Jersey,  and 
later  by  Wisconsin  and  other  regions.  The  varieties  now 
known  are  over  a  hundred,  and  the  annual  product  from 
tame  bogs  in  the  United  States  is  nearly  800,000  bushels. 

The  Nursery  and  Seed  Business.  — It  is  impossible 
to  fix  a  date  for  the  beginning  of  the  nursery  business 
in  America.  Trees  were  at  first  grown  in  small  quanti- 
ties as  a  mere  adjunct  to  general  farm  operations. 
Governor  John  Endicott,  of  the  Massachusetts  Colony, 
was  one  of  the  best  fruit  growers  of  his  time,  and  he 
grew  many  trees.  In  1644,  he  wrote  to  John  Winthrop 
as  follows:  "My  children  burnt  mee  at  least  500  trees 
this  Spring  by  setting  the  gmund  on  fire  neere  them  ;" 
and  in  1G48  he  traded  .^lOtt  aj-ple  trees,  3  years  old,  for 
2.")0  acres  of  land.  The  tirst  nursery  in  Maine  is  thought 
by  Manning  to  have  been  that  of  Ephraim  Goodale,  at 
Orrington,  established  early  in  the  present  century. 
Other  early  nurserymen  of  Maine  were  the  brothers 
Benjamin  and  Charles  Vaxighan,  Englishmen,  who 
settled  at  Hallowell  in  1796.  The  first  nursery  in  South 
Carolina  was  estaVjlished  by  John  Watson,  formerly 
gardener  to  Henry  Laurens,  before  the  Revolution.  In 
Jlassachusetts,  there  were  several  small  nurserymen 
towards  the  close  of  last  century,  amongst  others,  John 
Kenrick,  of  Newtown,  whose  son  William  wrote  the 
"New  American  Orchardist,"  published  in  1833,  and 
which  passed  through  at  least  eight  editions.  The  trees 
were  generally  top-grafted  or  budded,  sometimes  in  the 
nursery  and  sometimes  after  removal  to  the  orchard. 
Deane  writes  in  1797.  that  "the  fruit  trees  should  be  al- 
lowed to  grow  to  the  height  of  5  or  6  feet  before  they  are 
budded  or  grafted."  .Stocks  were  sometimes  grafted  at 
the  crown,  and  even  root-grafting  was  known,  although 
it  is  generally  said  that  this  operation  originated  with 
Thomas  Andrew  Knight,  in  1811.  It  is  probable,  how- 
ever, that  the  root-grafting  of  last  century  was  only  graft- 
ing at  the  surface  of  the  ground,  and  that  it  had  little 
similarity  to  the  method  now  in  vogue.  One  of  the  new 
trees  a  hundred  years  ago  was  the  Lomhardy  poplar.  John 
Kenrick  had  two  acres  devoted  to  it  in  1797;  and  Deane 
writes,  in  1797,  that  "the  Lomhardy  poplar  begins  to  be 
]jlanted  in  this  country.  To  what  size  they  will  arrive, 
aiul  how  durable  they  will  be  in  this  country,  time  will 
discover."  He  does  not  mention  it  in  the  flr.st  edition, 
1790.  The  tree  is  said  to  have  been  introduced  into 
America  by  William  Hamilton,  of  Philadelphia,  in  1784, 
although  Mr.  Meehan  writes  that  he  remembers  trees 
fifty  years  ago  that  seemed  to  he  a  century  old. 
Manning  quotes  a  bill  of  sale  of  nursery  stock  in  1799, 
showing  that  the  price  of  fruit  trees  was  333^  cents 
each.  With  relatively  cheaper  money  and  with  much 
better  trees,  we  now  buy  for  one-third  this  price. 
Deane  speaks  of  raising  apple  trees  as  follows  :  "The 
way  to  propagate  them  is  by  sowing  the  pomace  from 
cydermills,  digging,  or  hoeing  it  into  the  earth  in  au- 
tumn. The  young  plants  will  be  up  in  the  following 
spring  ;  and  the  next  autumn,  they  should  be  trans- 
planted from  the  seed  bed  into  the  nursery,  in  rows 
from  2  to  3  feet  apart  and  1  foot  in  the  rows,  where  the 
ground  has  been  fitted  to  receive  them."  Nothing  is 
said  about  grafting  the  trees  in  the  nursery. 

But  the  first  independent  nursery  in  the  New  World, 
in  the  sense  in  which  we  now  understand  the  term, 
seems  to  have  been  that  established  by  William  Prince 
at  Flushing,  Long  Island,  and  which  was  continued 
under  four  generations  of  the  same  family.  The  foun- 
der was  William  Prince.  The  second  Prince  was  also 
William,  the  son,  and  author  of  the  first  professed 
American  treatise  upon  Horticulture,  1828.  The  third 
generation  was  William  Robert  Prince.  He  was  the 
author  of  "A  Treatise  on  the  Vine"  (1830),  "The  Pomo- 
logical  Manual"  (1831),  and  "Manual  of  Roses  "  (1846). 
In  the  first  two  he  was  aided  by  his  father,  the  sec- 
ond William.  This  William  R'obert  Pi-ince  is  the 
one  who  first  distingiiished  the  types  of  the  prairie 
strawberry  into  tlie  two  species,  Frajaria  llHnnensis 
and  F.  lownisix.  From  a  large  catalogue  of  William 
Prince  second,  published  in  1825  — and  which  contains, 
amongst  other  things,  lists  of  116  kinds  of  apples,  108 
of  pears,  54  of  cherries,  50  of  plums,  16  of  apricots,  74 
of  peaches  and  2.15  of  geraniums  — the  following  account 
is  taken  of  the  founding  of  this  interesting  establish- 
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inent:  "The  Linnaean  Garden  was  commenced  about  the 
middle  of  the  last  century  by  William  Prince,  the  father 
of  the  present  proprietor,  at  a  time  when  there  were 
few  or  no  establishments  of  the  kind  in  this  country. 
It  originated  from  his  rearing  a  few  trees  to  ornament 
his  own  grounds  ;  but  finding,  after  the  first  efforts  had 
been  attended  with  success,  that  he  could  devote  a  por- 
tion of  his  lauds  more  lucratively  to  their  cultivntion 
for  sale  than  to  other  purposes,  he  commenced  their  cul- 
ture more  extensively,  and  shortly  after  published  a 
catalogue,  which,  at  that  early  period,  contained  several 
hundred  species  and  varieties,  and  hence  arose 
the  first  extensive  fruit  collection  in  America  " 
The  elder  Prince  died  in  1802,  "at  an  ad\anced 
age." 

Amongst  the  nurseries  which  were  promment 
from  ISiiO  to  1830  were  BloodgoodS,  Wilson's, 
Parmentier's,  and  Hogg's,  near  New  York  ,  Buel 
and  Wilson's,  at  Albany;  Sinclair  and  Mooie's, 
at  Baltimore.  David  Thomas,  a  man  of  greit 
character,  and  possessed  of  scientific  attainments, 
was  the  earliest  horticulturist  of  central  or  ^^e^t 
em  New  York.  His  collection  of  fruits  at  A.unn  t 
upon  Cayuga  Lake,  was  begun  about  IblO  His 
son,  John  J.  Thomas,  nurseryman  and  author  ut 
the  "American  Fruit  Culturist,"  which  first  ap 
peared  in  1846,  died  at  a  ripe  old  age  in  18*)') 
and  in  his  removal  the  country  lost  one  of  its 
most  expert,  systematic  and  conscn  ntums  ponu  I 
ogists.     The  nursery  firm   of   Pai      i      V  i  n 

Long  Island,  was  founded  in    is  ^     m  I   i  n 

tinning.     It    was    instrumental    in    disn  ilmt  in^' 
great  quantities  of  fruit  and  ornanitiit  il  st<M  k  <it 
a  formative  time  in  American  Horticulture,  and 
it  was  a  pioneer  in  several  commercial  methods 
of  propagation  of  the  more   difficult  ornamental 
stock.    It  was  the  chief  distributor  of  Japanese 
plants  in  the  early  days.    Between  1840  and  1850 
arose  the  beginnings  of  that  marvelous  network  of  nur- 
series, which,  under  the   lead  of    Ellwanger  &  Barry, 
T.  C.  Maxwell  &  Brothers, W.  &  T.  Smith,  and  others,  has 
spread  the  name  of  western  New  York  throughout  North 
America.    In  1857,  Prosper  J.  Berckmans,  who  had  then 
been  a  resident   of  the  United    States  seven  years,  re- 
moved to  Georgia,  and  laid  the  foundation  of  what  is 
now  the  best  known  nursery  in  the  South. 

The  first  American  seed  house,  David  Landreth's,  in 
Philadelphia;  was  established  in  1784.  The  second  was 
John  Mackejohn's,  1792;  third,  William  Leeson,  1794; 
fourth.  Bernard  M'Mahon,  1800,  all  of  Philadelphia.  In 
1802,  Grant  Thorburn's  was  established  in  New  York. 
The  first  and  last  of  these  businesses  still  exist  under 
the  family  names.  M'Mahon  did  a  large  business  in  ex- 
porting seeds  of  native  plants,  and  it  was  through  his 
work  that  many  American  plants  came  into  cultivation 
in  Europe.  His  catalogue  of  seeds  of  American  plants 
in  1804,  for  the  export  trade,  contained  about  1,000  spe- 
cies of  trees,  herbs  and  shrubs.    He  also  announced  at 
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ness  and  writing,  had  great  influence  on  American 
Horticulture  in  its  formative  period.  As  we  laave  seen, 
he  distributed  seeds  of  the  Lewis  and  Clark  expedition; 
but  Landreth  is  said  to  have  shared  these  seeds,  and 
also  those  collected  by  Nuttall.  Those  were  days  of 
the  enthusiastic  exportation  of  the  seeds  of  American 
plants. 

The  development  of  the  seed  trade  is  coincident  with 
the  development  of  the  postal  service.  Burnet  Landreth 
writes  that  "it  was  not  until  1775  that  the  New  York 
city  post  office  was  first  established,  the  mail  passing 


1091.  Greenhouse  front. 

With  glass  lightb  and  door  of  gliss  at  the  end,  to  be  7  feet  high, 
d't  m  length  bv  12  in  bre-idth  Bnck  touudation  2  feet  high,  half  a  foot 
of  which  to  be  underground.— Robert  Squibb,  Gardener's  Calendar, 
Charleston,  S.  C.     1837. 


i090    One  of  the  earliest  American  i^ 
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that  time  that  he  had  "also  for  sale  an  extensive  variety 
of  Asiatic,  South  Sea  Islands,  African  and  European 
seeds  of  the  most  curious  and  rare  kinds."  "The  prices 
shall  be  moderate,  and  due  allowance  will  be  made  to 
those  who  buy  to  sell  again."    M'Mahon,  through  busi- 
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once  every  two  weeks  between  New  York  and  Boston. 
In  1775,  a  through  mail  was  established  by  Postmaster 
Franklin  between  Boston  and  Savannah,  the  letters  be- 
ing carried  by  post  riders,  each  man  covering  25  miles. 
Previous  to  that  date,  sixty  days  w<iul<l  friMiuently  pass 
without  a  mail  from  "C'lrginia."  Laiidicth  isfiraates  that 
there  are  now  nearly  two  hnndnil  sccil  tirins  in  the 
United  States  publishing  and  distributing  descriptive 
seed  catalogues. 

Greenhouses.— The  first  glasshouse  in  North  America 
was  probably  that  erected  early  in  last  century  in  Bos- 
ton, by  Andrew  Faneuil,  who  died  in  1737.    This  passed 
to  his  nephew,  Peter  Faneuil,  who  built  Faneuil  Hall. 
The  greenhouse  which  is  commonly  considered  to  be  the 
first  one  built  in  the  country  was  erected  in  1764  in  New 
York,   for  James  Beekman.     A  picture   of   this,   from 
Taft's"  Greenhouse  Construction,"  is  shown  in  Fig.  1090. 
Glasshouses  were  fully  described  in  1804  by  Gardiner 
and  Hepburn,  and  in  1806  by  M'Mahon,  but  these  authors 
do  not  state  to  what  extent  such  structures  existed  in 
America.     In  Doctor  Hosack's  botanic  garden,  1801,  ex- 
tensive glasshouses  were  erected.    Compare  Figs.  986, 
987.     Fig.  1091  shows  one  of  the  earliest  American  pic- 
tures  of  a   greenhouse.     It  is   copied,  full  size,  from 
/■^       Squibb's  "Gardener's  Calendar,"  Charleston,  S.  C,  1827. 
--*   Fig.  1092  shows  the  first  greenhouse  in  Chicago,  as  illus- 
)f       trated  in  "American  Florist."    Note  the  small  panes,  and 
"X*     the  sash  construction.    This  was  built  in  1835  or  1836. 
^     ^    With  these  pictures   should    be  compared   the   modern 
!«^^      greenhouses  as  shown  in  Fig.  1093;  also  in  the  pictures 
>V^.(         in  the  articles  on  Greenhouse. 

T^^       These  early  houses  were  heated  by  flues  or  ferment- 
>fy4  iug  substances.     The  use  of   steam   in   closed   circuits 
'^   began  in  England   about   1820.      Hot-water  circulation 
t^^   seems  to  have  been  a  later  invention,  although  it  drove 
^  out  steam  heating,  until  the  latter  began  to  regain  its 
*     supremacy  in  this  country  twenty  or  twenty-five  years 
ago.    The  "New  England  Farmer"  for  June  1,  1831,  con- 
tains a  description  of  hot-water  heating  for  hothouses,  a 
matter  which  was  then  considered  to  be  a  great  novelty. 
Most  of  the  early  houses  had  very  little,  if  any,  glass 
in   the  roof,  and  the  sides  were   high.     It  was  once   a 
fashion  to  build  living  rooms  over  the  house,  so  that  the 
roof  would  not  freeze.    In  the  "modern  "  construction  of 
the   greenhouse   of   M'Mahon's   day,   1806,  he   advised 
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that  "one-third  of  the  front  side  of  the  roof,  for  the 
whole  length  of  the  house,  be  formed  of  glass-work," 
and  In  order  that  the  tall,  perpendicular  sides  of  the 
house  should  have  as  "much  glass  as  possible,"  he  said 
that  "the  piers  between  the  sashes  are  commonly  made 
of  good  timber,  from  6  to  8  or  10  inches  thicls,  according 


1092    First  greenhouse  in  Chicago  (1835  or  1836). 


to  their  height."  "The  width  of  the  windows  for  the 
glass  sashes  may  be  .">  or  G  feet;  *  *  *  the  bottom 
sashes  must  reach  within  a  foot  or  18  inches  of  the  floor 
of  the  house  and  their  top  reach  within  8  or  10  inches  of 
the  ceiling.  The  panes  in  the  roof  should  be  6  inches 
by  4,  this  size  "being  not  only  the  strongest,  but  by 
much  the  cheapest,  and  they  should  lap  over  each  other 
about  half  an  inch."  But  the  sides  or"front  lights  must 
be  made  with  large  panes  of  glass."  Many  or  most  of 
the  early  plant-houses  had  removeable  tops,  made  of 
sash.  On  the  change  from  the  old  to  the  new  ideas, 
Alfred  Henderson  writes  as  follows:  "The  first  pub- 
lished advocacy  of  the  fixed-roof  system  was  made  by 
Mr.  Peter  B.  Mead,  in  the  'New  York  Horticulturist,' 
in  1857.  Before  that,  all  greenhouse  structures  for  com- 
mercial purposes  wei-e  formed  of  portable  sashes,  and 
nearly  all  were  constructed  as  'lean-to's,'  with  high 
back  walls,  and  none  were  connected.  All  were  separate 
and  detached,  being  placed  at  all  angles,  without  plan 
or  system.  Then,  too,  the  heating  was  nearly  all  done 
by  horizontal  smoke-flues,  or  manure  fermenting,  al- 
though there  was  a  crude  attempt  at  heating  by  hot 
water  by  some  private  individuals  as  early  as  1833. 
The  first  use  of  heating  by  hot  water  on  anything  like  a 
large  .scale,  however,was  in  1839, when  Hitchings  &  Co., 
of  this  city,  heated  a  large  conservatory  for  Mr. William 
Niblo,  of  New  York ;  and  yet  for  nearly  twenty  years 
after  this  time  heating  by  hot  water  was  almost  exclu- 
sively confined  to  greenhouses  and  graperies  on  private 
places,  as  few  professional  florists  in  those  days  could 
afford  to  indulge  in  such  luxuries.  All  this  is  changed 
now.  The  tise  of  steam,  hot  water  under  pressure,  and 
the  gravity  system  of  hot-water  heating  are  almost  uni- 
versally in  operation,  the  hot-air  flue  having  been  rele- 
gated to  the  past.  The  best  evidence  of  progress  is  in 
the  fact  that  the  florist  has  not  waited  for  the  trades- 
man, but  has  brought  about  these  improvements  him- 
self." 

Much  attention  was  early  given  to  the  slope  of  the 
roof,  in  order  that  the  greatest  amount  of  sunlight  might 
be  obtained.  Early  in  this  century  the  curvilinear  roof 
came  inio  use,  as  the  various  angles  which  it  presents 
to  the  sun  were  supposed  to  catch  the  maxinnim  number 
of  the  incident  rays.  The  sides  of  the  house  remained 
high,  for  the  most  part,  until  near  the  middle  of  this 
century.  All  this  shows  that  the  early  glasshouse  was 
modeled  after  the  dwelling  or  other  buildings,  and  that 
it  had  not  developed  into  a  structure  in  which  plants 
were  grown  for  commercial  purposes. 

The  modern  commercial  forcing-house,  with  direct 
roof,  low  sides,  and  heated  by  steam  or  hot  water  in 
closed  circuits,  is  mostly  a  development  of  the  last  thirty 
years.  Its  forerunner  was  the  propagating-pit  of  the 
nurseryman.  If  anything  is  lost  in  sunlight  by  adopting 
a  simple  roof,  the  loss  is  more  than  compensated  by  the 
lighter  framework  and  larger  glass.  In  the  forcing- 
house,  all  architectural  ambition  is  sacrificed  to  the  one 
desire  to  create  a  commercial  garden  in  the  frosty 
months. 

Lettuce,  cucumbers,  tomatoes,  carnations,  violets, 
and  various  other  plants  are  now  grown  as  crops  under 
glass  roofs,  whilst  a  generation  ago  they  were  generally 
not  forced  at  all  for  market  or  were  grown  mostly  under 
frames.    With  the  simplifying  and  cheapening  of  the 
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glasshouse,  amateur  flower  and  vegetable  growing  has 
acquired  a  new  impetus,  and  the  business  of  the  retail 
florist  has  grown  amazingly  in  the  recent  years. 

Some  idea  of  the  increase  of  the  demand  for  plants 
may  be  obtained  from  the  sale  of  flower  pots.  A.  H. 
Hews,  of  Cambridge,  Massachusetts,  whose  ancestors 
began  the  manufacture  of  pots  before  1765,  reports  that 
for  a  period  of  twenty-two  years,  from  1788  to  1810  the 
accounts  of  the  sales  of  pots  "cover  about  as  many  pages 
as  we  now  often  use  in  one  day;  and  the  amount  in 
dollars  and  cents  does  not  compare  with  single  sales  of 
the  year  1894."  He  also  compared  the  sales  for  1889  and 
1894  and  "found  the  increase  as  ten  to  one;  or,  in  round 
numbers,  700,000  flower  pots  in  the  former  year  and 
7,000,000  in  the  latter;  and  if  the  same  factory  can  in 
1920,  twenty-five  years  later,  produce  and  sell  70,000,- 
000,  we  shall  verily  be  living  in  a  land  of  flowers." 

One  of  the  earliest  greenhouse  builders  was  Frederic 
A.  Lord,  who  built  his  first  houses,  according  to  Taft, 
in  Buffalo  in  1855,  and  who,  in  1872,  entered  into  part- 
nership with  W.  A.  Burnham,  at  Irvington,  on  the  Hud- 
son. In  very  recent  years  a  new  impetus  has  been  given 
to  glasshouse  building  and  work  by  the  establishment  of 
the  agricultural  experiment  stations  and  the  extension 
of  horticultural  teaching  in  the  colleges. 

HoRTicuLTt'RE  IN  CALIFORNIA. —  California  Horticul- 
ture is  in  the  main  patterned  after  the  South-European 
types,  and  to  this  extent  it  originated  from  Spanish- 
Mexican  sources.  The  Horticulture  of  California's  high 
mountain  valleys  approximates  more  closely  to  that  of 
colder  regions,  while  the  Horticulture  of  the  Pacific 
slope,  north  of  California,  becomes  more  and  more  dif- 
ferent from  the  South-European  types,  but  still  has 
many  characteristics  of  its  own  separating  it  sharply 
from  that  of  the  Atlantic  slope.  The  first  horticultural 
experiments  in  California  were  at  the  missions  of  the 
Peninsula  (Baja  or  Lower  California), where  22  missions 
were  founded  between  1697  and  1797.  Here  the  Mission 
Fathers  introduced  the  date  palm;  also  oranges,  lemons, 
limes,  pineapiilis.  lian.inas,  olives,  figs,  pomegranates, 
peaches,  quinci-.;.  |ilums,  apples,  pears  and  grapes. 
They  shippi'd  t(.  .^b.nterey  and  the  northern  missions 
large  quantities  of  dried  figs,  grapes,  dates  and  peaches. 
The  Upper  California  missions  received  seeds,  cions, 
etc.,  from  those  of  Lower  California,  as  well  as  from 
Mexico.  The  first  of  these  missions  was  established  in 
1769  at  San  Diego  by  the  Franciscans,  under  the  leader- 
ship of  Father  Junipero  Serra,  whose  name  visitors  to 
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the  California  State  Building  at  the  World's  Fair  will 
recall  in  connection  with  the  great  date  palm  from  the 
Mission  Valley  of  San  Diego.  This  palm  was  raised 
from  seed  which  Junipero  Serra  planted  about  1770. 
Twenty-one  missions  were  founded  by  the  Franciscans, 
the  last  one  in  1823,  and  at  all  but  one  or  two  of  them 
there  were  important  collections  of  the  fruits  of  south- 
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ern  Europe  — olives,  figs,  oranges,  lemons,  pomegranates, 
wine  grapes,  and  also  apples,  pears  and  peaches.  Early 
in  this  century  the  mission  of  San  Gabriel  had  over  2,000 
fruit  trees,  and  others  had  more  than  a  thousand.  Fig. 
109-1  shows  the  yard  of  San  Juan  Capistrano  Mission,  as 
it  existed  in  1889.  There  are  also  some  traces  in  Califor- 
nia of  the  fruits  of  the  few  early  Russian  settlements. 
With  the  American  occupation  and  the  immigration 
from  the  East,  came  the  eastern  American  types  of 
fruits,  and  the  state  is  now  the  seat  of  a  wonderfully 
varied  fruit  culture,  although  the  small  fruits  have  not 
yet  attained  that  prominence 
which  they  enjoy  in  older 
countries. 

Details  of  the  early  Cali- 
foruian  Horticulture  are 
given  for  this  occasion  by 
Charles  Howard  Shiun.  The 
first  official  horticultural  re- 
ports from  California  ap- 
peared in  the  second  part  of 
the  United  States  Patent 
Office  Report  for  1851  In 
this  report,  Mr.  A.  Willi  inis 
of  San  Francisco,  presenti  d 
statistics  from  the  Hornei 
Ranch,  near  the  Mission  "^  in 
Jos^,  Alameda  county, whei  t 
800  acres  were  planted  ii> 
vegetables  and  the  crop  <  t 
1851  sold  for  upwards  <  t 
$200,000.  The  crop  of  pot  i 
toes,  onions,  beets,  turnip  s 
and  tomatoes  was  134  2(10 
bushels.  The  same  repoit 
noted  an  onion  weighing  2 1 
pounds,  and  at  the  Fair  oC 
185^  the  committee  on  vege- 
tables reported  a  "white  Hut 
turnip''  weighing 33  pounds. 
a  squash  that  "weighed  121 
pounds,  and  a  tomato  weigh- 
ing 5%  pounds  Thus  early 
California  began  to  boast  of 
the  mammoth  productions  of  culture  o 

her  soil.      The   first  official 

report  printed  in  California  appeared  in  a  document  is- 
sued by  the  Secretary  of  State  for  1852.  The  capital  then 
employed  in  "fruits  and  orchards  "  was  given  at  $366,910. 
The  market-garden  interests  were  surprisingly  large; 
among  single  items  were  "460,000  pumpkins,  worth 
$46,000;"  upwai-ds  of  5,000,000  pounds  of  onions,  "worth 
$186,000;"  .'JO.Olin  liuslicis  of  beans,  "worth  $72,000." 
Santa  Barbara  c'.uiit^'  ri-ported  "1,370  barrels  of  olives, 
worth  $27,500."  I  Inrtirulfural  statistics  are  continued 
in  the  reports  of  the  state  Surveyor  General.  In  Decem- 
ber, 1853,  the  State  Agricultural  Society  of  California 
was  organized,  after  a  successful  exhibition  in  San 
Francisco,  where  almonds,  figs,  olives,  walnuts,  and 
many  other  fruits,  as  well  as  vegetables  and  flowers, 
were  shown.  Fairs  were  held  in  1854  and  1855,  but  were 
not  officially  reported.  The  state  began  to  publish  the 
proceedings  of  the  agricultural  society  in  1858,  when  its 
membership  waJ856,  and  annual  reports  have  continued 
till  the  present  time.  The  California  Horticultural  So 
ciety  was  organized  April  5,  1881;  in  1883,  the  State 
Board  of  Horticulture  was  established.  Reports  of 
these  bodies  and  of  the  state  fruit-growers'  conventions 
have  appeared  annually  or  biennially  since  1882.  The 
State  Viticultural  Commission  was  organized  in  1881, 
and  its  reports  continued  xmtil  1894.  Upwards  of  one 
hundred  octavo  volumes  represent  the  official  output  of 
California  since  1858  in  lines  ef  Horticulture,  including, 
of  course,  the  California  Experiment  Station  reports. 

Among  the  special  California  horticultural  literature, 
are  the  following:  "California  Fruits,"  E.  J.  Wickson, 
first  edition,  1889;  second  edition,  1891;  third  edition, 
1900.  So  many  changes  and  additions  have  occurred  in 
this  book  that  all  three  editions  will  be  found  very  use- 
ful in  libraries.  "California  Vegetables,"  E.. J.  Wickson, 
1897.  The  only  book  on  this  subject  that  has  yet  ap- 
peared (19001.  "Gardening  in  California,"  Wra.  .S. 
Lyon,  Los  Angeles,  1897.    This  is  a  small  volume  of  1.50 


pages.  "Olive  Growing,"  Pohndorff,  San  Francisco, 
1884.  "Olive  Culture,"  A.  Flamant,  San  Francisco,  1887. 
"The  Olive,"  Arthur  T.  Marvin,  San  Francisco,  1888. 
"The  Raisin  Industry,"  Gustav  Eisen,  San  Francisco, 
1890.  "The  Wine  Press  and  Cellar,"  E.  H.  Rixford,  San 
Francisco,  1883.  "Grape  Culture,  a  Handbook  for  Cali- 
fornia," T.  Hart  Hy.att,  San  Francisco,  1876.  "Orange 
Culture  in  California,"  Thomas  A.  Garey,  San  Francisco, 
1882.  Contains  appendix  on  grape  culture,  by  L.  J. 
Rose.  "Orange  Culture."  W.  A.  Spalding.  Los  Angeles, 
Calif.    "The  California  F!irmer,"established  in  January, 


the  early  promoters  of  Horti- 

1854,  and  maintaining  a  spasmodic  existence  for  a  num- 
ber of  years,  printed  the  first  pomological  and  horti- 
cultural reports  of  committees,  etc.  "The  Rural  Press  " 
was  established  in  1871,  in  San  Francisco,  and  still  con- 
tinues. "The  Rural  Californian,"  of  Los  Angeles,  still 
in  existence,  was  established  in  1877.  "The  California 
Fruit-Grower,"  commenced  in  1888,  and  still  survives 
(1900).  "The  California  Florist," first  issued  in  Santa 
Barbara,  then  in  San  Francisco,  began  in  May,  1888,  and 
stopped  in  April,  1889.  "The  California  Cultivator,"  of 
Los  Angeles,  established  in  1884,  still  published.  "The 
Pacific  Tree  and  Vine," of  San  Jos^,  established  in  1882, 
still  published. 

California  is  now  a  horticultural  wonderland ;  but  its 
illimitable  plantations  are  depressing  to  the  man  of 
small  means  and  non-commercial  ambitions,  or  to  those 
who  would  grow  for  the  discriminating  personal  market. 
Difficult  climates  develop  the  highest  type  of  the  ama- 
teur. 

Periodicals.— Whilst  the  periodicals  of  any  subject 
are  supposed  to  chronicle  all  the  fleeting  events  of  the 
days  and  years,  and  to  embalm  them  for  future  genera- 
tions, it  is  the  most  difficult  thing  to  remember  and  re- 
cord the  journals  themselves.  Many  liiirti<'nltural  jour- 
nals have  lived  and  died  in  this  country  without  having 
attracted  the  attention  of  a  single  lilmiry  nr  cuilector  of 
books.  They  germinated  in  the  rich  soil  of  expectation, 
bloomed  in  the  dewy  morning  of  enthusiasm,  and  col- 
lapsed when  the  sun  rose.  It  is  probably  no  exaggera- 
tion to  say  that  500  horticultural  journals  have  been 
started  in  North  America.  There  are  about  40  in  the 
flesh  at  the  present  moment.  The  "Massachusetts  Agri- 
cultural Repository"  was  started  in  1793,  and  this  was 
the  first  agricultural  journal  in  the  country,  but  it  was 
as  late  as  1821  that  a  horticultural  department  was 
added  to  it.  The  first  journal  to  devote  any  important 
extent  of   its   space  to  horticultural   matters  was  the 
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"New  England  Farmer,"  which  was  established  in  Bos- 
ton in  1S22,  and  which  was  one  of  the  chief  instruments 
in  the  organization  of  the  Massachusetts  Horticultural 
Society.  Its  first  editor  was  Thomas  G.  Fessendeu,  au- 
thor of  the  "New  American  Gardener,"  a  book  which  ap- 
peared in  1828,  and  passed  through  at  least  six  editions. 
The  "Horticultural  Register  and  Gardener's  Magazine," 
established  in  Boston  in  1835,  and  edited  by  Fessenden 
and  Joseph  Breck,  and  "Hovey's  Magazine,"  were  prob- 
ably the  first  distinct  Horticultural  periodicals.  The 
former,  although  a  magazine  of  more  than  ordinary 
merit,  did  not  persist  long.  The  latter  was  founded  by 
C.  M.  Hovey  and  P.  B.  Hovey,  Jr.,  and  was  called  the 
"American  Gardener's  Magazine  and  Register  of  Useful 
Discoveries  and  Improvements  in  Horticultural  and 
Rural  Affairs,"  a  journal  which,  in  the  third  volume,  be- 
came the  "Magazine  of  Horticulture,"  and  which  en- 
joyed an  uninterrupted  existence  until  1868,  thus  cover- 
ing a  third  of  a  century  of  the  most  critical  and  inter- 
esting period  in  American  Horticulture, 

The  next  important  journalistic  venture  was  A.  J. 
Downing's  "Horticulturist,"  begun  in  1846,  and  con- 
tinued under  many  changes  and  vicissitudes  for  some 
thirty  years,  aud  still  represented,  in  line  of  descent,  by 
"American  Gardening."  It  has  been  published  in  Al- 
bany, Rochester,  Philadelphia  and  New  York.  The  first 
seven  volumes  were  edited  by  A.  J.  Downing;  the 
eighth  and  ninth  by  Patrick  Barry;  the  tenth  by  Barry 
and  J.  J.  Smith  ;  the  eleventh  to  fourteenth  by  J.  J. 
Smith;  fifteenth  and  sixteenth,  by  Peter  B.  Mead;  sev- 
enteenth and  eighteenth,  by  Mead  aud  G.  E.  Woodward. 
Later  it  was  continued  by  Henry  T.  Williams,  in  New 
York,  until  the  close  of  1875,  when  the  "Horticulturist" 
was  united  with  the  "Gardeners'  Monthly,"  of  Philadel- 
phia. This  latter  magazine  started  January  1,  1859,  as  a 
quarto,  but  became  an  octavo  with  its  second  volume. 
It  continued  until  the  close  of  1887,  when  u]>on  the 
death  of  its  publisher,  Charles  Marot,  it  passed  into  the 
hands  of  "American  Garden,"  New  York.  It  had  a  long 
and  useful  career  under  the  editorial  management  of 
one  of  the  most  accomplished  and  conscientious  of 
American  horticulturists,  Thomas  Meehan,  whom  ail 
the  younger  generation  has  learned  to  love.  The 
"American  Garden,"  itself  was  a  continuation  of  the 
"Ladies'  Floral  Cabinet."  In  November,  1891,  "Ameri- 
can Garden"  absorbed  "Popular  Gardening,"  which  was 
established  at  Buffalo  in  October,  1885,  and  the  com- 
bined journals  became  known  as  "American  Gardening." 
With  the  issue  of  September,  1893,  this  journal  again 
passed  into  new  management,  and  the  magazine  type 
of  American  Horticulture  ceased  to  exist.  The  "Phila- 
delphia Florist"  completed  its  first  volume  in  1852-3. 
The  subsequent  volumes  (at  least  three)  were  known  as 
the  "Florist  and  Horticultural  Journal."  It  was  a  very 
creditable  monthly  magazine,  with  colored  plates.  An 
early  journal  in  the  new  West  was  Hooper  and  Elliott's 
"Western  Farmer  and  Gardener,"  Cincinnati,  Septem- 
ber, 1839-1845,  with  plates  colored  by  hand. 

The  first  pomological  journal  was  probably  Hoffy's 
"Orchardist's  Companion,"  a  quarterly,  established  in 
Philadelphia  in  1841,  and  edited  by  Dr.  Binckl^.  It  was 
a  pretentious  quarto,  with  colored  plates,  of  which  only 
one  volume  was  issued.  This  was  followed  in  1860  by 
the  "North  American  Pomologist"  by  Dr.  BrinckM,  an 
abler  publication  than  the  other.  Other  early  horti- 
cultural periodicals  were  "Western  Horticultural  Re- 
view," Cincinnati,  1851  to  1853,  edited  by  John  A.  War- 
der; "American  Journal  of  Horticulture,"  later  known 
as  "Tilton's  Joiimal  of  Horticulture,"  Boston,  1867  to 
1871  (9  vols.),  edited  in  its  last  three  years  by  the 
younger  Robert  Manning;  "Western  Pomologist,"  Des 
Moines,  Iowa,  and  Leavenworth,  Kansas,  1870  to  1872, 
by  Mark  Miller,  Dr.  J.  Stayman,  and  others.  The  first 
attempt  to  establish  a  weekly,  after  the  pattern  of  the 
great  English  journals,  was  "Garden  and  Forest,"  which 
appeared  in  New  York  in  1888,  under  the  management 
of  Professor  Charles  S.  Sargent,  of  Harvard  University. 
Unfortunately,  this  fine  journal  came  to  an  end  with  1897. 
It  stands  as  the  highest  type  of  American  horticultural 
journalism.  Probably  the  first  journal  devoted  to  any 
particular  fruit  or  plant  was  Husmann's  "Grape  Cul- 
turist,"  St.  Louis,  1869  to  1871. 

On  the  Pacific  coast,  the  earliest  distinct  horticultural 


periodical  was  the  "California  Culturist,"  the  first  num- 
ber of  whichappearedin  January,  1859.  This  ran  through 
four  volumes,  and  it  records  the  marvels  of  the  first 
era  of  modern  fruit-growing  upon  the  Pacific  slope.  The 
"California  Horticulturist"  was  established  in  1871,  and 
ran  through  10  yearly  volumes,  when,  in  1880,  it  was 
merged  into  the  "Pacific  Rural  Press,"  which  is  still 
in  active  existence.  The  current  periodical  literature 
calls  for  no  comment  here,  except  to  remark  that  po- 
mology—the one  distinctive  feature  of  American  Horti- 
culture—has no  journal  devoted  to  its  interests. 

America  has  never  been  favored  with  horticultural 
annuals  to  the  extent  to  which  England  and  other  coun- 
tries have.  The  first  attempt  of  the  kind  seems  to  have 
been  Woodward's  "Record  of  Horticulture,"  edited  by 
A.  S.  Fuller,  which  appeared  in  1866  and  1807.  The  next 
venture  was  the"American  Horticultural  Aunual,"New 
York,  for  the  years  1868,  1869  and  1870,  under  the  gen-  ■ 
eral  editorial  care  of  Dr.  George  Thurber.  The  attempt 
was  not  made  again  until  the  present  writer  established 
"Annals  of  Horticultiire,"  in  1889,  and  which  was  issued 
for  five  year?,  the  last  volume  containing  an  account  of 
the  Horticulture  of  the  Columbian  Exposition. 

Horticultural  Societies.  — The  year  1785  saw  the 
establishment  of  two  agricultural  societies,  the  Phila- 
delphia Society  for  Promoting  Agriculture,  and  the  Agri- 
cultural Society  of  South  Carolina.  These  were  followed 
in  1792  by  the  organization  of  the  Massachiisetts  Society 
for  Promoting  Agriculture.  It  was  not  until  1818,  how- 
ever, that  the  first  horticultural  organization  came  into 
existence,  the  New  York  Horticultural  Society,  now, 
unhappily,  extinct.  It  expired  about  1837.  The  second, 
organized  in  1827,  was  the  Pennsylvania  Horticultural 
Society,  which  is  still  in  vigorous  existence.  The  third, 
according  to  Manning,  was  the  Domestic  Horticultural 
Society,  organized  at  Geneva,  New  York,  in  1828,  and 
which  was  the  forerunner  of  the  Western  New  York 
Horticultural  Society,  the  latter  having  continued  for 
40  years,  and  which  now  enjoys  the  most  energetic  and 
influential  membership  of  any  similar  society  in  the 
Union.  The  next  organization  was  the  Albany  Horticul- 
tural Society,  established  in  1829,  but  which  expired 
long  ago.  In  1829,  also,  the  Massachusetts  Horticultural 
Society  was  organized,  an  association  which,  in  the 
character  of  the  men  who  have  been  members  of  it 
and  in  the  service  which  it  has  rendered  to  the  advance- 
ment of  rural  taste,  stands  without  a  rival  in  the  country. 
The  American  Pomological  Society  was  organized  in 
1850,  through  a  union  of  the  North  American  Pomo- 
logical Convention  and  the  American  Congress  of  Fruit- 
Growers,  both  of  which  were  established  in  1848.  The 
Congress  of  Fruit-Growers  was  a  meeting  held  in  New 
York  on  the  10th  of  October,  1848,  at  the  call  of  the 
Massachusetts,  Philadelphia,  New  Jersey  and  New 
Haven  Horticultural  Societies  and  the  Board  of  Agri- 
culture of  the  American  Institute  of  the  City  of  New 
York.  The  Pomological  Convention  held  its  first  meet- 
ing on  the  1st  of  September  in  Buffalo.  The  American 
Pomological  Society  is  undoiibtedly  the  strongest  or- 
ganization of  pomologists  in  the  world.  A.  J.  Downing 
wrote  in  1852,  that  "within  the  last  ten  years  the  taste 
for  horticultural  pursuits  has  astonishingly  increased 
in  the  United  States.  There  are,  at  the  present  mo- 
ment, at  least  twelve  societies  in  different  parts  of  the 
Union  devoted  to  the  improvement  of  gardening,  and 
to  the  dissemination  of  information  on  the  subject." 
At  the  present  time  there  are  over  500  such  societies, 
and  the  average  attendance  at  the  meetings  cannot  be 
less,  in  the  aggregate,  than  15,000.  From  a  careful  esti- 
mate which  I  made  in  1891,  I  concluded  that  the  aggre- 
gate attendance  for  that  year  at  the  national,  state,  pro- 
vincial and  district  societies  "probably  exceeded  5,000." 
There  are  now  at  least  ten  national  societies  devoted  to 
Horticulture  or  some  branch  of  it.  The  most  gratifying 
feature  of  this  movement  towards  organization,  how- 
ever, is  the  establishment  of  great  numbers  of  local 
societies,  florists'  clubs,  and  the  like,  which  sustain  the 
interest  in  horticultural  pursuits  and  foster  pride  in 
the  personal  surroundings  of  the  members.  All  this 
great  body  of  societies  is  proof  enough  that  there  is  a 
rapidly  expanding  and  abiding  love  of  Horticulture  in 
America,  and  that  it  must  increase  with  the  increasing 
amelioration  of  the  country. 
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Experiment  Stations 
AND  Colleges.  —  Closely 
associated  with  the  aims  of 
the  societies  in  the  general 
extension  of  education,  are 
the  experiment  stations  and 
agricultural  colleges.  These 
institutions  are  the  result  of 
agitations  in  the  agricultural 
societies.  These  agitations 
began  over  one  hundred 
years  ago.  Most  of  the  ex- 
periment stations  are 
founded  upon  the  Federal 
law  known  as  the  Hatch  Act, 
which  received  the  Presi- 
dent's signature  March  2, 
1887.  There  are  now  55  ex- 
periment stations  in  the 
United  States.  There  are  a 
dozen  scientific  bureaus  and 
divisions  connected  with  the 
Department  of  Agriculture 
at  Washington,  three  of 
which  directly  concern  the 
horticulturist:  Divisions  of 
Pomology,  Vegetable  Path- 
ology and  Entomology,  and 
to  these  might  be  added  the 
Division  of  Gardens  and 
Grounds.  The  work  of  all 
these  stations  and  of  tlie 
agricultural  bureaus  and  di- 
visions is  condensed  and 
epitomized  in  the  "Experiment  Station  Record,"  a 
monthly  publication  of  the  Department  of  Agriculture. 

The  writings  and  teachings  of  the  horticulturists  in 
the  colleges  and  experiment  stations  will,  in  time,  bring 
our  horticultural  activities  into  proper  relationships  and 
perspective.  These  men  will  arrive  in  time  at  judicial 
conclusions  on  the  disputed  points.  It  is  only  those 
persons  who  have  some  taste  and  leisure  for  study  and 
reflection  who  can  do  this.  Persons  who  are  intensely 
absorbed  in  one  commei'cial  pursuit  usually  exalt  that 
pursuit  out  of  all  proportion  to  its  relative  importance. 

CojniERCiAL  Transpoktation.— The  rise  of  the  great 
commercial  movement  in  horticultural  products  may  be 
said  to  have  taken  place  since  the  civil  war.  The  first 
important  invention  to  usher  in  this  era,  aside  from  im- 
provements in  transportation,  was  that  of  canning  per- 
ishable commodities.  The  method  originated  with  a 
Frenchman  in  1795,  but  it  first  became  an  assured  and 
recognized  success  in  this  country.  The  inauguration 
of  the  process  dates  from  1825,  when  President  Monroe 
signed  patents  to  Thomas  Kensett  and  Ezra  Daggett,  to 
protect  them  in  an  improvement  in  the  art  of  preserv- 
ing. Kensett  appears  to  have  canned  various  products 
somewhat  extensively  as  early  as  1819.  At  the  present 
time,  the  United  States  outstrips  other  countries  in  the 
variety  and  extent  of  its  canned  goods.  Over  20,000 
factories  in  North  America  now  employ  towards  a  mil- 
lion hands,  directly  or  indirectly,  during  the  canning 
season.  For  a  sketch  of  the  development  of  the  can- 
ning industry,  see  an  article  by  Edward  S.  Judge  in 
"One  Hundred  Years  of  American  Commerce." 

Drying  fruit  for  market  by  fire  heat  began  to  attain 
some  prominence  about  1860,  but  the  advent  of  the 
Alden  drier  about  1870,  and  the  Williams  and  others  at 
about  the  same  time,  brought  in  the  modern  "evapo- 
rated" product,  which  is  now  an  inseparable  adjunct 
of  the  fruit  trade.  In  the  East,  the  most  important  re- 
gion of  evaporating  establishmenis  is  western  New 
York,  particularly  Wayne  county,  although  California 
far  excels  other  areas  in  the  output  of  similar  pro- 
ducts. 

The  exportation  of  fruit  has  lately  assumed  large 
proportions.  The  first  record  known  to  the  writer  of  the 
shipping  of  fruit  across  the  ocean  occurs  in  the  corre- 
spondence of  John  Bartram,  from  which  it  appears  that 
as  early  as  1773  apples  were  shipped  to  England  in 
"great  quantities."  In  1821,  68,643  bushels  of  apples 
were  exported.  The  modern  apple  export  trade  is 
generally  said  to  have  begun  with  the  shipment  of  five 
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barrels  from  Boston  to  Glasgow  in  1845  under  the  au- 
spices of  one  Buchanan,  a  Scotchman.  The  first  heavy 
exportations  were  made  about  1880.  In  the  season  of 
1880-81  the  total  shipment  of  apples  from  North  America 
to  Europe  was  1,. 328, 806  barrels.  The  subsequent  heavy 
years  of  the  earlier  period  were  as  follows:  1888-89, 
1,407,409  barrels;  1891-92,  1,450,336  barrels;  1892-93, 
1,203,538  barrels;  1894-5,  1,438,155  barrels.  California 
green  fruits  were  first  shipped  to  Europe  in  1891,  but 
the  first  public  shipments  were  made  the  following 
year.  Fresh  grapes  from  the  East  were  first  shipped  in 
1892  from  Chautauqua  county.  New  York.  Florida  first 
shipped  oranges  to  Europe  in  the  fall  of  1892,  and  Cali- 
fornia early  in  1893.  The  cranberry  was  first  put  upon 
the  European  market  in  1893.  The  first  shipment  of 
fresh  peaches  across  the  ocean  from  the  East  appears  to 
have  been  made  in  1893,  when  a  consignment  of  Dela- 
ware peaches  was  made  to  Ambassador  Bayard  at  Lon- 
don, but  the  attempt  was  only  partially  successful.  The 
Canadians  have  recently  made  careful  experiments  with 
transatlantic  shipments.  The  annual  value  of  fruit  ex- 
ports from  the  United  States  (including  cider,  vinegar, 
canned  and  preserved  fruits,  nuts,  and  all  green  fruits) 
is  about  five  million  dollars'  worth.  The  largest  single 
item  in  this  aegi'egate  is  fresh  apples,  comprising  one 
and  one-third  million  dollars'  worth. 

Unfortunately,  there  are  no  statistics  of  American 
Horticulture.  Various  horticultural  inquiries  were  in- 
cluded in  the  schedules  of  the  Eleventh  Census  (1890); 
only  a  few  bulletins  of  summaries  were  published.  The 
American  Cranberry  Society  makes  a  yearly  summary 
of  the  output,  by  means  of  correspondence  amongst  its 
members.  The  apple  exporters  have  records  of  the 
transatlantic  apple  trade.  The  Treasury  Department  pub- 
lishes summary  statistics  of  imports  and  exports.  But 
beyond  this,  there  is  little  statistical  measure  of  our 
horticultural  wealth,  except  figures  which  are  gathered 
now  and  then  for  special  areas  from  transportation  com- 
panies. The  Twelfth  Census  is  giving  attention  to  the 
matter. 

A  summary  history  of  the  fruit  trade  was  written  by 
John  W.  Nix  for  Depew's  "One  Hundred  Years  of 
American  Commerce,"  1895.  "One  hundred  years  ago 
the  fruit  merchant,  as  such,  did  not  exist  in  this  coun- 
try. Some  of  the  larger  importers  occasionally  received, 
among  the  other  articles  of  an  assorted  Mediterranean 
cargo,  a  few  half  casks  of  dried  prunes,  currants,  rai- 
sins, or  grapes,  but  beyond  these  even  the  luxurious 
dicl  not  aspire.    It  was  some  years  before  even  so  aim- 
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pie  a  custom  as  selling?  native  fruit  brought  to  town  in 
season  by  tlie  neighboring  farmer  became  at  all  gtrneral 
■with  the  ohl  New  York  grocers."  The  first  bananas  were 
imported  into  the  United  States  in  1804,  but  "it  was  not 
until  1830  and  later  that  the  importation  O"^  foreign  fruit 
was  considered  seriously."  "In  1832  there  arrived  at 
New  York  by  sailing  ship  the  first  cargo  of  oranges 
from  Sicily.  Lemons  followed  almost  immediately,  and 
the  IMediterranean  fruit  trade  became  a  recognized  in- 
terest from  that  time."  The  fruits  came  to  be  sold 
largely  by  auction.  About  1805  the  wholesale  commis- 
sion business  had  "come  to  be  a  generally  recognized 
feature  of  the  fruit  trade,  many  of  the  Italian  growers 
*  *  consigning  their  fruit  directly  to  American  firms." 
"About  1880,  the  third  and  last  change  in  the  methods 
governing  the  Italian  fruit  trade  began  with  the  estab- 
lishment here  of  representatives  of  several  of  the  large 
Italian  houses."  "Prior  to  the  civil  war  and  for  several 
years  afterward,  the  small  fruits  of  New  York,  New 
Jersey,  Long  Island  and  Delaware  were  the  only  com- 
petitors of  the  foreign  fruit.  *  *  *  Such  was  the 
condition  of  affairs  in  1807,  when  the  first  consignment 
of  greeu  fruit  from  California  was  shipped  by  express 
to  New  York." 

L.  O.  Thayer,  editor  of  "Cold  Storage,"  New  York, 
estimates  that  there  are  in  tlie  United  States  (in  1900) 
920  cold  .stores,  excluding  300  used  exclusively  for  meat. 
Of  this  920  he  says  that  700  are  fitted  for  the"  storing  of 
fruits,  produce,  eggs,  butter,  etc.  The  capacity  of  these 
700  is  something  like  35,000,000  cubic  feet,  or  a  yearly 
capacity  of  980,000,000  pounds.  Almost  every  cold  store 
works  to  its  fullest  capacity  nine  months  in  the  year.  In 
Canada  there  are  40  cold  stores,  about  30  of  them  being 
fitted  for  butter,  eggs  and  produce.  Their  capacity  is 
about  200,000  cubic  feet.  Wm.  A.  Taylor  estimates  that 
in  March,  1901,  there  were  about  60,000  refrigerator  cars 
in  service  in  the  United  States,  Canada  and  Mexico. 
Shippers  estimate  that  95  per  cent  of  the  California 
deciduous  fresh  fruits  are  handled  in  these  cars. 

Conclusion. —  The  one  most  significant  thing  in 
American  Horticulture  is  the  fact  that  it  is  American. 
Ideals,  methods,  varieties,  implements,  are  unique. 
Even  the  species  of  plants  which  we  cultivate  are  often 
peculiar  to  ourselves.  This  is  particularly  true  in  the 
fruits,  for  the  native  wild  species  have  given  us  our 
grapes,  raspberries,  blackberries,  dewberries,  mulber- 
ries, cranberries,  some  gooseberries,  many  plums,  some 
apples,  and  various  minor  fruits.  In  other  esculents,  it 
has  given  us  the  pumpkins  and  squashes,  Indian  corn, 
beans  and  Jerusalem  artichokes.  Our  native  flora  has 
enriched  the  flower  gardens  of  our  own  country  and  of 
the  world.  An  inquiry  made  in  1891  showed  that  2,416 
species  of  the  United  States  and  Canada  had  been  intro- 
duced to  cultivation.  In  that  year,  1,929  of  these  species 
were  actually  in  the  trade,  and  1,500  had  been  introduced 
into  England.  Even  when  the  species  are  of  Old  World 
origin,  the  varieties  are  American  in  most  of  those 
types  which  have  been  long  cultivated  here.  Very  few 
Old  World  apples  and  peaches  are  popular  in  North 
America,  and  the  number  in  pears,  plums  and  other 
fruits  is  constantly  decreasing.  The  American  carnation 
is  already  of  a  different  type  from  the  European.  One  of 
the  strongly  American  features  of  our  Horticulture  is 
the  great  proportionate  development  of  the  cut-flower 
industry;  but  the  last  few  years  have  seen  a  relative 
increase  of  pot-plant  and  decorative-plant  demands. 
These  divergencies  are  likely  to  increase  rather  than 
diminish.  The  tendencies  which  differentiate  our  Horti- 
culture from  that  of  the  Old  World  will  also  differentiate 
the  Horticulture  of  each  geographical  area  of  our  own 
country,  thereby  giving  each  area  the  varieties  and  the 
methods  which  are  best  adapted  to  it. 

The  second  most  significant  thing  in  our  Horticulture 
is  its  strong  commercial  trend.  This  is  particularly 
true  of  fruit-growing  and  cut-flower-growing,  which 
have  developed  on  a  large-area  basis  (Pigs.  1093,  1095). 
The  first  horticultural  interest  in  this  country  was  the 
amateur  or  home-garden  type. .  That  type  is  not  dead, 
and  it  will  not  die  so  long  as  hearts  bum  for  the  out- 
of-doors  and  souls  long  for  beauty  and  for  the  solace 
of  nearness  to  nature.  Amateur  or  personal  Horticul- 
ture is  increasing  with  great  rapidity.  It  is  a  part  of 
the    ripening   of   the   home    life    and  the   acquiring  of 


leisure.  Personal  gardening  is  intellectual  employment. 
The  amateurs  are  the  chief  buyers  of  horticultural 
books.  Yet,  for  all  this,  the  prevailing  note  in  American 
Horticulture  is  commercialism,  and  this  note  is  the 
stronger  the  farther  one  goes  from  the  Atlantic  sea- 
board. Both  types  of  Horticulture  will  increase.  They 
are  not  incompatible,  but  complementary.  Both  are 
necessary  to  the  greatest  public  weal.  The  commercial 
type  will  always  be  the  aspiration  of  the  comparatively 
few:  it  is  coming  more  and  more  to  be  a  profession. 
The  personal  or  amateur  type  will  be  increasingly  the 
hope  of  the  many,  for  every  person  who  has  a  home 
wants  a  garden. 

Another  important  feature  of  our  Horticulture  is  its 
living  literature.  Pers:ins  may  care  nothing  for  books; 
yet  the  literature  of  any  subject  is  the  measure  of  ils 
ideals.  Persons  may  say  that  the  books  are  theoretical 
and  beyond  them;  yet  good  books  are  always  beyond, 
else  they  are  not  good.  There  is  no  use  for  literature  if 
it  does  not  inspire  and  point  to  better  things.  We  meas- 
ure the  aspirations  of  anytime  by  its  writings.  Whether 
the  fact  be  recognized  or  not,  the  literature  of  our  Hor- 
ticulture is  an  underlying  force  which  slowly  dominates 
the  thoughts  and  ideals  of  men.  A  book  is  a  powerful 
teacher.  It  states  its  propositions,  and  is  silent;  and 
in  the  silence  its  lessons  sink  into  the  fiber  of  the  mind. 
More  than  600  books  have  enriched  American  Horticul- 
ture. Many  of  them  have  been  poor,  but  even  these  may 
have  challenged  controversy  and  have  done  good.  The 
early  books  were  largely  empirical  and  dogmatic. 
Downing,  for  example,  in  1845,  says  that  tillage  makes 
better  orchards,  and  he  cites  cases;  but  he  does  not 
give  reasons.  He  does  not  mention  nitrogen,  potash, 
soil  moisture,  chemical  activities.  He  does  not  even 
mention  plant-food  in  connection  with  tillage.  The  hori- 
zon has  widened  since  then.  Men  do  not  take  up  things 
actively  until  they  know  the  reasons.  The  poor  farmer, 
not  knowing  reasons  for  anything,  has  no  inspiration 
and  goes  fishing.  Thirty  years  ago.  Colonel  Waring  was 
the  apostle  of  deep-plowing;  yet  one  should  plow  neither 
deep  nor  shallow  until  he  knows  why.  Our  literature 
has  been  singularly  devoid  of  principles  and  analysis. 
The  great  writer  is  he  who  catches  the  significant  move- 
ments and  ideas  of  his  time  and  portrays  them  to  inspire 
his  reader.  Henderson  first  caught  the  rising  commercial 
spirit  of  our  vegetable  gardening;  his  "Gardening  for 
Profit "  is  the  greatest  American  vegetable  gardening 
book,  even  if  somewhat  out  of  date  as  a  book  of  practice. 
The  book  of  principles  is  now  needed  by  the  vegetable- 
gardener.  American  pomology  has  several  strong  names 
amongst  its  writers.  Most  of  these  writers  have  sacri- 
ficed fundamental  things  to  varieties.  The  first  sustained 
effort  to  write  on  fruit-growing  from  the  point  of  view 
of  underlying  principles  was  by  Charles  R.  Baker,  who 
in  1866  published  his  "Practical  and  Scientific  Fruit  Cul- 
ture." IJut  the  time  was  apparently  not  yet  ready  for  a 
book  of  this  kind,  and  much  of  the  discussion  lacked 
vital  connection  with  the  orchard.  The  book  was  too  sug- 
gestive of  the  study  and  the  compiler.  Coxe,  Kenrick, 
Manning,  Downing,  Thomas,  Warder,  Barry,  Fuller, 
are  significant  names  in  American  pomological  litera- 
ture. In  floriculture  there  have  been  many  excellent 
treatises,  but  there  is  not  a  single  great  or  comprehen- 
sive book.  In  recent  years,  the  making  of  horticuIturMi 
literature  is  passing  more  and  more  from  the  workinir 
horticulturist  to  the  specially  trained  student  and 
writer. 

The  great  development  of  American  Horticulture,  as 
compared  with  European  standards,  has  been  in  fruit- 
growing and  its  accessory  manufactures,  and  cut-flow- 
ers. Its  landscape  planting  is  also  a  strong  feature,  and 
is  increasing  rapidly.  Its  cemetery  planting  is  probably 
the  best  in  the  world.  In  America,  also,  the  development 
of  agricultural  tools  and  appliances,  and  of  spraying  for 
insects  and  diseases,  have  reached  their  highest  de- 
velopment. Other  characteristic  features  of  our  Horti- 
culture are  its  youth,  and  the  vigor  with  which  its  scope 
is  enlarging.  l.  H.  B. 

HOSACEI&  (David  Hosack,  professor  of  botany  and 
medicine  inNewYork;  author  of  Hortus  Elginensis,1811 ; 
died  1835).  Leguminbsa.  Herbaceous  plants,  of  which 
3  species  were  once  advertised  by  collectors  of  north- 
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west  American  plants.  The  genus  contains  about  30  spe- 
cies, all  American  and  almost  wholly  confined  to  the  Pa- 
cific slope.  Herbs  or  rarely  subshrubs:  Ivs.  pinnate, with 
2  to  many  Ifts.:  stipules  minute  and  gland-like,  rarely 
scarious  or  leafy:  tis.  yellow  or  reddish,  in  axillary  um- 
bels which  are  peduncled  or  not.  The  genus  is  closely 
related  to  Lotus,  but  the  calyx  teeth  are  shorter  than 
thetube:  keel  obtuse:  Ivs.  usually  with  numerous  Ifts., 
none  of  which  are  like  stipules,  while  Lotus  has  calyx 
lobes  usually  longer  than  the  tube,  a  rostrate  keel  and 
5  or  4  Ifts.,  of  which  2  or  1  are  stipule-like. 

The  2  species  first  mentioned  belong  to  a  section  in 
which  the  pods  are  shortly  acute,  linear,  many-st^LMk-d, 
straight,  glabrous:  fls.  and  fr.  not  reflexed  :  peduncles 
long.  The  third  species  belongs  to  a  section  in  which 
the  pods  are  long-attenuate  upwards,  incurved,  pubes- 
cent:  peduncles  short  or  none:  fls.  and  fr.  reflexed. 
Monogr.  by  Watson  in  Bot.  Calif.  1:133. 

crassifdlia,  Benth.  Stout,  2-3  ft.  high,  nearly  gla- 
brous :  Ifts.  9-15,  thickish  :  stipules  scarious,  small: 
bract  below  the  umbel  :  calj'x  teeth  short  :  pod  thick: 
fls.  greenish  yellow  or  purplish.    B.B.  23:1977. 

bicolor,  Dougl.  Glabrous:  Ifts.  5-9:  stipules  scarious, 
small:  bract  usually  none  or  small :  calyx  teeth  half  as 
long  as  the  tube  :  pod  slender  :  fls.  yellow,  the  wings 
often  white.    B.M.  2913. 

decumbens,  Benth.  Silky  or  woolly,  with  appressed 
hairs:  stems  ascending,  1  ft.  or  more  long:  stems  her- 
baceous: Ifts.  5-7:  umbels  less  dense:  stipules  gland- 
like: pods  pubescent.  W.  JI. 

HOTBEDS.  These  are  low  glass  structures  that  are 
generally  heated  by  fermenting  vegetable  substances, 
such  as  stable  manure,  although  fire  heat  is  occasionally 
applied,  steam,  hot  water  and  flues  being  used.  Their 
usual  place  is  some  spot  sloping  to  the  south,  where 
they  are  protected  by  buildings,  evergreen  screens  or 
board  fences,  from  the  north  and  west  winds  (Fig.  1096). 
The  frames  are  made  either  of  plank  or  boards  and  may 
be  portable,  or  built  in  place,  the  former  being  taken 
down  and  packed  away  except  when  needed.  A  tight 
board  fence  6  feet  high,  as  a  wind-break,  is  desirable, 
as  it  will  also  serve  as  a  support  for  the  shutters,  mats 
and  sash  when  they  are  removed  from  the  bed,  and  it 
will  answer  best  for  this  purpose  if  it  inclines  a  foot  or 
so  to  the  north. 

When  movable  frames  (Fig.  1097)  are  used  they  are 
generally  constructed  of  2-inch  plank,  the  side  pieces 


HOTBEDS 


773 


but  taper  from  15  inches  at  one  end  to  9  or  10  at  the 
other,  so  as  to  fit  the  side  boards.  The  plank  for  por- 
table Hotbed  frames  may  be  held  in  place  by  means  of 
stakes,  or  iron  rods  or  bolts  may  be  fastened  to  the  ends 
of  the  side  pieces  so  that  they  can  pass  through  the 
holes  in  the  ends  of  the  frame,  which  can  then  be  fas- 
tened by  keys  or  nuts.  As  supports  for  the  sash  and  to 
hold  the   sides   of  the  frame  in  place,   cross-strips  of 


1096    Hotbed  sheltered  by  a  hedge. 

The  straw  mats  have  been  rolled  off. 

being  from  9  to  12  feet  and  the  ends  6  feet  in  length,  to 
receive  either  three  or  four  ordinary  sash,  which  are 
3  by  6  feet.  The  north  side  of  the  frame  is  made  15 
inches  wide,  while  the  south  side  is  but  9  or  10  inches, 
thus  giving  a  slope  to  the  south,  which  will  permit  the 
water  to  run  off  and  favor  the  passage  of  the  suns  rays 
through  the  glass.    The  end  pieces  are  6  feet  in  length. 


1097.  Hotbed  with  movable  frame. 

board  3  Inches  wide  are  sunk  into  the  upper  edge  every 
3  feet,  and  another  strip  with  a  width  equal  to  the  thick- 
ness of  the  sash  is  fastened  on  edge  to  the  center  of 
its  side.  Frames  of  this  size  require  a  slightly  deeper 
mass  of  heating  material  than  would  be  necessary  for 
larger  frames,  and  when  they  are  to  be  used  during  the 
winter,  it  is  well  to  excavate  to  the  depth  of  IVi  feet, 
and  for  a  space  2  feet  longer  and  wider  than  the  frame, 
and  after  the  hole  has  been  filled  with  heating  material, 
the  material  should  be  well  tramped  down.  The  frame 
is  put  in  place  and  manure  is  then  banked  about  it. 

For  permanent  frames,  rough  1-inch  boards  may  be 
used,  although  2-inch  plank  will  be  found  far  more 
durable.  Stout  stakes  should  be  driven  into  the  ground 
about  4  feet  apart,  where  the  north  line  of  the  bed  is  to 
be  located.  These  should  project  above  the  surface  from 
12  to  15  inches,  and  should  be  boarded  up  from  a  point 
just  below  the  level  of  the  ground,  so  that  the  stakes 
will  be  on  the  north  side  of  the  frame.  A  second  row  of 
stakes  should  then  be  driven  at  a  distance  from  the  first 
row  equal  to  the  length  of  the  sash,  which  is  usually  6 
feet,  although  other  lengths  are  sometimes  used.  The 
south  wall  of  the  frame  should  then  be  boarded  up  so 
that  it  will  be  5  or  G  inches  lower  than  the  north  wall, 
after  which  the  end  should  be  closed  and  cross-pieces 
should  be  fitted,  the  same  as  for  the  portable  sash.  To 
prevent  frost  from  working  into  the  frame,  soil  should 
be  taken  from  the  inside  and  banked  against  the  boards 
outside,  so  that  it  will  reach  two-thirds  of  the  way  to 
the  top  of  the  frame,  and  when  the  bed  is  ready  for  use, 
3  or  4  inches  of  horse  manure  should  be  spread  over 
this  The  frame  should  be  placed  about  3  feet  from  the 
fence  and  if  other  rows  are  needed,  there  should  be 
alleys  about  7  feet  wide  between  them. 

Hothed  Sas7i.— The  size  that  has  been  found  most 
satisfactory  for  Hotbed  sash  is  3  by  6  feet,  as  when 
larger  than  this  they  are  not  readily  handled  by  one 
man  While  pine  and  other  native  lumber  may  be  used; 
\I  ress  is  generally  preferred,  as  it  is  much  more  dur- 
1  le  and  costs  but  little  if  any  more  than  clear  pine. 
Tl  e  sides  and  upper  ends  of  the  sash  are  made  from 
1  \  IM-inch  strips,  grooved  to  receive  the  glass,  while 
tl  e  lower  end  is  about  1  by  5  inches.  The  center  strips 
le  1  by  IH  inches.  For  glazing  Hotbed  sash,  single 
trength  10  by  12  glass  is  commonly  used,  as  three  rows 
t  this  size  will  fill  a  sash  3  feet  wide.  While  double- 
trength  glass  will  be  less  easily  broken,  the  increased 
weight  is  an  objection  to  its  use.  The  sash  should  re- 
ceive two  coats  of  paint,  and  after  the  glass,  which  may 
be  either  lapped  or  butted,  has  been  set,  it  should  be 
given  a  third  coat. 

Mats  and  Shutters.  — For  covering  the  frames  on 
cold  nights  during  the  winter  and  early  spring  months, 
stra^  mats  are  often  used,  although  those  made  of  bur- 
lap are  generally  preferred.  The  burlap  may  be  either 
single  or  doubled,  or  it  may  be  stuffed  with  straw,  ex- 
celsior or  other  materials.  Quilted  mats  filled  with  com- 
bination wool  are  very  warm  and  quite  durable.  During 
the  winter,  wooden  shutters  are  also  desirable  to  place 
over  the  mats,  as  they  assist  in  holding  the  heat,  and 
by  keeping  the  mats  dry,  aid  in  preserving  them. 

Beating  Material  for  Hotheds.  —  To  provide  heat  for 
the  beds  decomposing  horse  manure  is  generally  used. 
While  a  large  amount  of  straw  is  not  desirable,  the 
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presence  of  urine-soaked  bedding  with  the  manure  to  the 
extent  of  one-third  its  bulls  is  not  objectionable,  as  it 
will  lengthen  the  heating  period  of  the  manure.  Unless 
straw  is  mixed  with  the  manure,  it  will  be  well  to  add 
forest  leaves  to  the  amount  of  one-third  to  one-half  the 
amount  of  the  manure.  The  heating  material  should  be 
forked  over  and  placed  in  a  pile  5  or  6  feet  w=de,  3  or  4 


1098.  Hotbed  in  cross-section. 

feet  high  and  of  any  desired  length.  If  the  manure  and 
straw  are  dry,  it  will  be  well  to  moisten  them  with  a  tine 
spray.  In  case  there  is  biit  a  small  amount  of  manure,  it 
will  be  best  to  usewanu  water, though  in  all  cases  the  soak- 
ing of  the  manure  should  be  avoided.  Within  four  or  five 
days  the  giving  off  of  steam  will  indicate  that  heating 
has  commenced.  The  pile  should  then  be  forked  over, 
working  the  outer  portions  into  the  center. 

The  amount  of  heating  material  that  will  be  required 
for  a  Hotbed  will  vary  with  the  crop,  as  well  as  with  the 
location  and  season.  For  zero  weather,  there  should  be 
at  least  18  inches  of  heating  material  after  it  lias  been 
well  packed  down,  and  24  inches  will  be  desirable  in 
midwinter  in  the  northern  states,  while  6  or  8  inches 
may  answer  where  only  a  few  degrees  of  frost  are  ex- 
pected. For  18  inches  of  manure,  the  excavation  should 
be  made  to  a  depth  of  28  inches  below  the  level  of  the 
south  side  of  the  frame,  and  31  inches  below  that  of  the 
north  side.  After  the  manure  has  warmed  through  for 
the  second  time  it  should  be  placed  in  the  excavation, 
spreading  it  evenly  and  packing  it  down  with  the  fork, 
but  leavin-x  it  for  a  few  days  before  tramping  it.  Care 
should  be  taken  to  have  the  corners  well  filled,  that  an 
even  settling  may  be  secured.  After  the  manure  has 
again  warmed  up,  it  should  be  thoroughly  tramped. 

The  bed  is  then  ready  for  the  soil,  which  should  he 
quite  rich  and  contain  a  large  amount  of  sand  and 
humus,  a  compost  of  decomposed  pasture  sods  with  one- 
third  their  bulk  of  rotten  manure  being  excellent  for  the 
purpose.  The  thickness  of  the  soil  should  vary  from  5 
to  7  inches,  the  greater  depth  being  desirable  for  radishes 
and  other  root  crops  (Fig.  1098).  When  boxes  of  plants 
are  to  be  placed  in  the  beds  the  depth  of  soil  need  not  be 
more  than  3  inches.  For  a  few  days  the  bed  will  be  quite 
warm,  but  when  the  temperature  of  the  soil  has  dropped 
below  90°  the  seeds  may  be  sown  or  the  plants  set  out. 

In  severe  weather  tlie  mats  and  shutters  should  be 
placed  on  the  bed  at  night  and  should  be  removed  in  the 
morning.  When  the 
sun  is  shining,  or  if  the 
bed  is  very  hot,  it 
should  be  ventilated 
by  raising  (Fig.  1099) 
or  slipping  down  ( Fig. 
1097)  the  sash,  the 
amount  depending 
upon  the  season  and 
the  condition  of  the 
bed.  By  the  middle  of 
the  afternoon  the  sash 
should  be  closed  and 
the  covering  should  be 
replaced  before  night. 
When  used  in  the  win- 
ter time,  the  Hotbed 
should  be  either  sunk 
in  the  ground  or  well 
banked  up  with  soil  or  manure,  so  as  to  keep  out  the 
frost. 

Pipe-heated  Hotbeds.  — Fire  Hotbeds  are  generally 
from  10  to  12  feet  wide,  with  a  span  roof.  A  Hotbed  of 
this  size  would  require  two  lines  of  6-inch  sewer  pipe  as 
flues  (Fig.  1100),  with  furnaces  in  which  wood  can  be 
burned  at  their  lower  ends.    In  order  that  a  good  draft 


1099.  Ventilating  the  Hotbed. 
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can  be  secured,  it  is  advis.able  to  have  it  upon  a  side-hill 
sloping  to  the  south.  When  hot  water  is  used  for  heat- 
ing Hotbeds,  a  2-  or2H-inch  wrought-iron  pipe  is  placed 
just  beneath  the  ridge  as  a  flow  pipe,  with  one  or  two 
2-inch  pipes  upon  each  of  the  side  walls,  the  number 
varying  with  the  season  and  the  crops  to  be  grown  (Fig. 
1101).  Steam  may  be  used  in  the  same  way,  but  the 
pipes  should  be  one  or  two  sizes  smaller. 

In  the  northern  states  the  use  of  Hotbeds  for  grow- 
ing crops  during  the  winter  months  is  not  advisable,  as 
better  results  can  be  secured  in  greenhouses,  which  will 
not  be  very  much  more  expensive  to  build,  and  will  be 
more  durable  besides  much  easier  to  handle,  but  in  the 
spring  Hotbeds  are  very  useful  for  starting  vegetable 
and  bedding  plants,  as  well  as  for  growing  lettuce, 
radishes  and  other  vegetables.  In  the  South  fire  Hot- 
beds answer  very  well  for  use  in  the  winter  for  grow- 
ing plants  for  the  truck  garden,  as  well  as  for  forcing 
vegetables,  but  even  there  the  simply  constructed  green- 
houses are  more  satisfactory. 

Coldframes  differ  from  Hotbeds  only  in  lacking  arti- 
ficiiil  heat,  as  they  depend  entirely  upon  the  sun.  The 
surface  of  the  soil  should  be  from  6  to  12  inches  below 
the  glass,  and  a  large  amount  of  plant-food  should  be 
provided.  Coldframes  are  often  used  for  wintering  half- 
hardy  plants,  and  for  starting  and  growing  plants  in  the 
spring,  after  danger  from  severe  frost  is  over. 

Mnnagement  of  Hotbeds.  — li  the  weather  is  mild  dur- 
ing the  latter  part  of  February,  the  manure  can  be  pro- 
cured and  prepared  for  use  so  that  the  Hotbed  may  be 
started  about  the  first  of  March.    If  properly  constructed 


they  will  provide  heat  for  two  months,  and  can  then  be 
used  during  May  as  a  coldframe,  thus  making  it  pos 
sible  to  take  off  two  crops  in  the  spring.  Although  it  is 
not  often  practiced,  they  may  be  used  in  the  fall  for 
growing  a  crop  of  lettuce  or  other  vegetables,  which  can 
be  matured  before  the  first  of  December. 

If  a  greenhouse  is  not  available  for  starting  the  plants, 
seeds  of  lettuce,  radishes,  cabbages  and  other  of  the  har- 
dier plants  may  be  sown  in  the  Hotbed  in  the  spring  as 
soon  as  it  is  ready,  in  rows  4  or5  inches  apart.  When  the 
first  true  leaf  appears,  the  radishes  should  be  thinned 
and  the  other  plants  transplanted  to  abotit  2  inches. 
Later  on,  the  lettuce  plants  should  be  placed  about  8 
inches  apart  each  way.  If  the  weather  is  so  cold  that 
the  bed  should  not  be  kept  open,  the  seeds  may  be  sown 
and  the  first  transplanting  may  be  in  flats  or  boxes, 
which  can  then  be  y)hicei]  in  t)ic  beds.  Aside  from  proper 
ventilation,  coveriiiir  iiiid  \v:ifering,  the  beds  should  be 
occasionally  weeded  and  tlie  soil  stirred.  About  the  first 
of  April,  tomatoes,  cucumbers  and  similar  plants  may 
be  started.  As  soon  as  one  crop  is  taken  off  another 
should  be  placed  in  the  beds,  and  by  deepening  the  soil 
they  may  be  used  during  the  early  summer  for  growing 
cauliflower,  tomatoes  and  cucumbers.  Tj.  r,  T.\ft. 

HOTfilA.    See  Astilbe. 

HOTTENTOT  BREAD.    Testudinaria  eUphantipes. 

HOTTONIA  (Peter  Hotton,  1648-1709,  professor  at 
Leyden).  Primuliice<p.  Featherfoil.  A  genus  of  two 
species  of  aquatic  plants,  the  only  aquatic  members  of 
the  primrose  family.  They  are  suitable  for  small 
aquaria.  The  European  species  is  procurable  from 
dealers  in  aquatics ;  the  American  one  can  be  gathered 
in  shallow,  stagnant  ponds  from  Massachusetts  to 
western  New  York  and  south  to  Florida  and  Louisiana. 
The  European  plant,  H.  palustris,  Linn.,  is  an  herb  with 
creeping    rootstock,   whorled,   leafy    branches    entirely 
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submerged  and  alternate,  piunately  dissected  Ivs.,  the 
divisions  numerous  aud  linear.  From  the  center  of  the 
whorl  of  branches  a  single  leafless  flower-stem  rises 
out  of  the  water  in  summer,  bearing  a  raceme  with  sev- 
eral whorls  of  3-5  or  G  handsome,  pale  purple  fls.,  ap- 
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1101.  Hutbed  (or  forcing-house)  heated  by  hot  water. 

parently  with  5  petals,  but  actually  with  a  short  corolla 
tube  below  the  lobes.  The  plants  root  in  the  mud  or 
float,  and  the  fls.  are  about  three-fourths  of  an  inch  in 
diameter.  Stamens  5,  inserted  on  the  tube  of  the  corolla: 
capsule  subglobose,  with  5  Literal  valves  :  seeds  nu- 
merous. The  American  plant,  H.  inilata,  KIl.,  has 
spongy  stems  and  clustered  piduni'ir-i.  whicli  are  partly 
above  water,  inflated,  jointi-d,  the  lonvst  joint  2-4  in. 
long  and  sometimes  1  in.  thick,  the  others  1-3  in  num- 
ber and  successively  shorter  :  fls.  small,  in  whorls  of 
2-10  at  the  .ioints.  B.B.  2:.58G.  Neither  species  is  ad- 
vertised. Like  all  aquarium  plants,  they  are  interesting, 
but  they  have  no  horticultural  value  otherwise.  Both 
plants  are  called  Peatherfoil  and  Water-violet ;  the 
American  also  Water-feather  and  Water-yarrow. 

HOULLfiTIA  (after  Houllet,  French  gardener).  0>- 
chidHceir.  About  8  species  of  epiphytic,  pseudobulbons 
orchids  from  South  America,  allied  to  Stanhopea,  ami 
blooming  in  summer.  Pseudobulbs  conical,  1-leaved; 
Ivs.  lanceolate,  plicate:  sepals  and  petals  usually  nearly 
equal  :  labellum  continuous  with  the  clavate,  arcuate- 
column  :  polliuia  2,  on  a  long  caudicle. 

odoratissima.  Linden.  Sepals  and  petals  reddisli 
brown  :  laljellum  white,  with  two  crimson  appendages 
midway  of  its  length.  Colombia.  G.C.  IL  24:777.  Var. 
Antioquiensis,  Andr^  {ff.  Antioqiiensis,  Hort.),  has 
labellum  white,  tinged  yellow.    I.H.  17:12. 

Brocklehurstiina,  Lindl.  Fls.  5-8,  about  3  in.  across, 
brownish  rrd.  <l<'tted  with  brown-purple;  sepals  oblong, 
obtuse,  tlie  hitiTul  ones  slightly  united  at  base;  petals 
narrower,  obovate;  labellum  yellow,  thickly  dotted  with 
brown-purple;  from  its  lower  half  two  linear  appen- 
dages have  their  origin.  Braz.  B.M.  4072.  P.M.  9:49. 
R.H.  1885:492. 

pfcta,  Linden  &  Reichb.  f.  Fls.  6-10;  sepals  oblong, 
brownish,  unspotted  above,  tessellated  with  yellow  be- 
low; petals  similarly  colored;  labellum  yellow,  spotted 
or  dotted  with  brown-purple  or  red-purple,  the  end  has- 
tate: apex  recurved,  pale  yellow  veined  with  crimson. 
Colombia.    B.M.  G305. 

WAllisii,  Linden  &  Reichb.  f.  (ff.  chrysdntJia ,  Lind. 
&Andr^).  Fls.  about  2  in.  across;  sepals  and  petals 
yellow,  blotched  inside  with  brown-purple  ;  labellum 
yellow,  dotted  with  crimson.  Colombia.  G.C.  II.  18:437. 
I.H.  1S:/1.  Oakes  Ames. 

HOUND'S  TONGUE.     See  Ci/noglossum. 


HOUSE  PLANTS  (Figs.  1102-1104)  are  those  plants 
which  can  be  grown  in  the  ordinary  rooms  of  dwelling 
houses.  They  may  be  hardy  or  tender;  but  only  such  as 
are  suitable  for  this  purpose  will  be  considered  here. 

In  the  living  rooms  of  the  modern  well-built  house, 
plants  must  contend  against  difficulties  which  did  not 
exist  in  the  less  carefully  equipped  dwellings  of  fifty 
years  ago  or  earlier.  The  present  methods  of  heating 
and  lighting,  by  gas  or  kerosene  lamps,  not  electricity, 
produce  a  dry  atmosphere  which  is  inimical  to  vegetable 
growth.  In  houses  lighted  by  electricity,  and  heated  by 
any  system  which  introduces  fresh  air  in  abundance, 
this  matter  is  not  so  troublesome.  Too  much  heat  and 
dry  air  are  harder  for  plants  to  endure  than  insufiieient 
light,  but  it  is  also  lack  of  light  which  makes  it  so 
difficult  to  grow  flowering  plants  in  houses.  Dust 
and  insects  do  harm,  but  these  difficulties  can  be 
overcome. 

For  the  above  reasons  it  is  important  to  select 
House  Plants  which  are  adapted  to  resist  a  dry  at- 
mosphere, a  high  temperature  and  inadequate  light. 
Such  examples  can  be  found  among  certain  tropical 
plants  with  coriaceous  leaves  and  small  stomata, 
what  the  florists  call  foliage  plants,  e.  g.,  rubber 
trees,  palms,  etc.  These  make  the  best  foundation 
upon  which  any  successful  system  of  growing  plants 
in  houses  can  be  built.  Flowering  plants  can  also  be 
used,  but  they  should  be  introduced  from  time  to 
time,  each  in  its  proper  season,  when  about  to  bloom 
or  in  bloom,  and  not  considered  a  part  of  the  perma- 
nent arrangement.  After  flowering  they  should  be  re- 
moved: their  function  is  not  unlike  the  use  of  cut- 
flowers,  but  they  last  longer  and  are  not  much  more  ex- 
pensive, while  they  largely  increase  the  attraction  of 
the  window-garden. 

The  best  rooms  for  plants  are  those  which  get  the 
most  sun,  and  the  best  positions  are  those  nearest  the 
windows,  where  there  is  not  only  more  light  but  more 
fresh  air.  A  large  palm,  fern  or  rubber  will  grow  in  an 
entry  or  poorly  lighted  corner,  but  the  best  pl'ice  is  that 
which  is  best  lighted.  Plants  do  well  m  a  kitchen,  the 
moisture  from  the  cooking  helpmg  them  matemllv  it 
is  by  no  means  a  bad  hospital  for  unhealthj  specimens 


^a^mmim 


1102.  Pot-plants 


Sometimes  a  plant-room,  not  a  conservatory,  can  be  set 
aside  for  this  purpo.se  exclusively.  If  this  is  done  in 
the  basement,  and  it  is  possible  to  get  good  light,  satis- 
factory results  are  obtained.    The  floor  can  be  made  of 
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concrete  and  water  used  without  stint.  In  such  a  room 
plants  can  be  grown  and  brought  into  the  living  rooms 
when  in  their  best  condition. 

In  rooms  in  which  plants  are  kept,  any  device  by  which 
the  atmospheric  moisture  can  be  increased  is  desirable: 
oilcloth  on  the  floor,  or  a  floor  of  porous  tiles ;  a  zinc 
tray,  in  which  the  pots  can  be  set  and  surrounded  with 
moss;  saucers  under  the  pots,  the  pots  being  raised 
slightly  to  prevent  the  roots  of  the  plants  standing  in 
the  water  which  runs  through.  By  these  aids  not  only 
can  plenty  of  water  be  given  to  the  roots,  but  there  will 
also  be  some  opportunity  to  sprinkle  the  leaves,  while 
the  evaporation  of  surplus  water  will  dampen  the  air. 
The  Japanese  porcelain  pots  are  not  only  ornamental 
but  useful;  the  glaze  prevents  undue  evaporation  from 
the  sides,  and  the  legs  hold  the  pot  well  above  the  water 
which  may  collect  in  the  saucer:  they  are  in  every  way 
excellent.  Wooden  tubs  are  serviceable  for  large  plants 
or  for  any  which  are  likely  to  be  exposed  to  frost,  either 
before  or  after  bringing  into  the  house.  Plants  should 
never  beoverpotted,  but  the  larger  the  bulk  of  earth  the 
easier  it  can  be  kept  uniformly  moist;  from  the  wider 
surface,  too,  there  is  more  evaporation.  For  these  rea- 
sons it  is  sometimes  a  good  plan  to  have  window  boxes 
in  which  several  plants  can  be  grown;  or  the  boxes  can 
be  filled  with  moss  in  which  the  pots  can  be  plunged. 
All  pots,  tubs  or  boxes  for  growing  plants  should  have 
holes  in  the  bottom  through  which  water  can  pass  freely. 


1103.   A  window-gard* 


Much  trouble  is  likely  to  come  from  the  use  of  unsuit- 
able potting  soil.  Procure  it  from  an  experienced  florist, 
or  make  it  yourself  of  equal  parts  rotted  sods,  old  leaf- 
mold,  well-decayed  cow  manure  and  clean,  sharp  sand: 
discard  tea  leaves,  chip  dirt,  and  the  decomposed  re- 
mains of  dead  stumps.  The  soil  should  always  be  moist 
when  used,  not  too  wet  and  never  drj':  it  should  be 
made  firm,  not  hard,  and  a  good  space  left  between  the 
surface  and  rim.  Large  pots  should  be  drained  with 
potsherds  and  moss.  The  best  time  for  potting  is  just 
before  the  plant  begins  to  grow;  the  next  best  is  just 
before  growth  ceases,  thus  giving  the  plant  opportunity 
to  establish  itself  in  its  new  quarters  before  it  stops 
growing.  It  is  not  always  easy  to  do  this  properly  at 
home,  and  large  and  valuable  plants  should  be  sent  to  a 


florist.  Plants  growing  in  the  open  air  should  be  lifted 
and  potted  two  weeks  or  more  before  bringing  into  the 
house,  not  only  before  frost  but  before  the  nights  are 
cool.  Keep  them  at  first  in  a  cool,  shady  place,  gradu- 
ally accustom  them  to  the  sunlight,  and  carefully  avoid 
all  drafts.  Do  not  give  too  much  water  at  the  root: 
some  wilting  is  unavoidable,  and  cannot  be  prevented 
by  heavy  watering.  Give  one  good  application  when 
they  are  first  potted,  and  sprinkle  the  foliage  and  sur- 
roundings in  the  middle  of  the  day.  After  they  are 
established,  keep  them  out  of  doors,  on  the  piazza  or 
porch,  uutil  there  is  danger  of  frost,  but  try  to  bring 
them  into  the  house  before  the  furnace  fires  are  lighted. 

A  period  of  rest  is  natiiral  to  all  plants.  Amateurs 
often  make  mistakes  in  trying  to  force  plants  to  grow 
all  winter  in  the  house  after  a  vigorous  gi-owth  in  the 
open  ground  all  summer.  Such  plants  should  be  rested, 
kept  cool  at  first  and  water  withheld,  but  never  to  such 
an  extent  as  to  shrivel  the  wood.  No  rules  can  be  given 
for  watering,  the  most  important  detail  of  plant-growing. 
Water  must  be  given  as  it  is  required,  a  knowledge  to 
be  gained  from  experience  only.  This  may  be  once  a  day 
or  once  a  week,  twice  a  day  or  once  in  two  days.  The 
smaller  the  pot  and  the  more  vigorous  the  growth,  the 
oftener  it  will  lie  required.  In  hot  weather  and  in  dry 
rooms  more  water  is  needed  than  in  cool  rooms  and  on 
damp,  cloudy  days.  It  should  always  be  given  in  suffi- 
cient quantity  to  pass  through  the  hole  in  the  bottom  of 
the  pot:  here  it  can  remain  an  hour  or  more,  and  part 
of  it  will  soak  up,  back  into  the  pot,  but  the  surplus 
should  be  taken  away  with  a  sponge,  unless  the  pot  has 
legs  or  it  is  a  plant  like  calla,  English  ivy  orsome  ferns, 
which  are  uninjured  by  an  over-supply.  Water  given  to 
the  foliage  of  House  Plants  in  the  form  of  spray  is  al- 
ways helpful. 

Insects,  dust  and  sometimes  fungous  pests  are  trouble- 
some to  House  Plants,  due  largely  to  insuflicient  water- 
ing and  lack  of  ventilation.  The  best  remedy  is  frequent 
washings  with  warm  water  and  a  sponge  for  plants  with 
large  leaves.  All  plants  can  be  easily  cleaned  at  the 
kitchen  sink  or  in  the  bath  tub,  or  advantage  can  be 
taken  of  a  mild  day,  and  the  work  done  in  the  yard  with 
the  hose.  The  forcible  application  of  water  will  remove 
most  insects,  but  if  scale  appears  it  must  be  taken  off 
with  a  stiff  brush.  Whale-oil  and  tobacco  soap  are  too 
rank  for  house  use;  fir-tree  oil  and  Gishurst's  compound 
are  less  obnoxious.  They  can  be  used  when  the  plants 
are  washed  with  sponge  or  brush.  The  florists' preventive 
against  greenfly  is  impracticable:  enough  tobacco  smoke 
to  harm  him  would  not  be  tolerated.  The  red  spider  can 
be  driven  off  by  sprnying  with  an  atomizer,  if  dis- 
covered in  time.  Some  plants  are  not  attacked  by  in- 
sects, but  are  injured  by  dust,  e.g.,  the  rubber-tree. 
Dusting  when  dry  is  better  than  nothing,  but  washing 
is  best.  If  fungous  diseases  appear,  the  plants  should  be 
isolated,  giving  a  chance  to  recover,  or  be  thrown  away. 

Ventilation  is  an  important  factor  in  keeping  House 
Plants  in  good  condition.  Open  the  windows  on  bright 
days:  the  fresh  air  is  moist  and  therefore  grateful,  and 
will  do  no  harm,  even  if  the  plants  are  near  the  glass, 
so  long  as  the  sun  shines  and  discretion  is  exercised. 

The  night  temperature  need  never  exceed  50°  F.,  and 
a  drop  of  5°  or  even  10°  is  not  likely  to  do  any  harm. 
Precautions  must  be  taken  to  exclude  frost;  the  blinds 
must  be  shut  and  the  curtains  pulled  down  on  cold 
nights.  A  layer  of  newspapers  between  the  plants  and 
the  windows  is  a  protection  in  extremely  bad  weather, 
or  a  large  kerosene  lamp  can  be  allowed  to  burn  all  night 
near  the  plants. 

A  list  of  suitable  foliage  plants  for  the  house:  I'icus 
elastica,  the  rubber  plant;  ^,  religiosa,  the  peepul  tree, 
and  most  of  the  other  strong-growing  evergreen  species. 
LiriRtona  Siih-t).'^is,  Cori/phn  australis,  Chamcerops 
Fortrnivi  ajul  /i'!H!/<is  Ja /'onir.r ,  all  good  fan-palms  (the 
first  is  the  li.-t  I  :  I'lnr  H'.r  r.  riniata,  P.  ritpicola  and  P. 
C(tnari>tis)s  nrt-tlH-  lu  st  d  at. -palms.  Seaforthia  eJegans , 
Howea  Belmoreana,  Kentia  Forsteriana,  Areca  Bauei'i, 
A.  rubra  and  Cocos  Weddelinva  are  all  good  palms,  but 
require  more  care  than  the  fan  and  date-palms.  Cifcas 
revoliita,  the  sago-palm,  CurcnVigo  rerurvata, Aspidistra 
lurida,  Pa}tdanns  ytiUs,  the  screw  piuf,  P.  Vtltchn, 
Phormimn  tenax  (New  Zeahind  flax),  Cyperus  altmii- 
folia,  Papyrus  a nt iquoru m ,Cordj\in&  (Dracieiia),  Agave 
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Americana  (the  century  plant),  Pittospo- 
rum,  GreviUea  robusla,  English  ivy,  all 
do  well  in  ordinary  rooms.  Daphne  odora, 
Laurestiuus,  Olea  fragrans  and  orange 
tree  are  both  flowering  and  foliage  plants, 
but  require  a  cooler  room  than  any  of  the 
preceding  varieties. 

Good  flowering  plants  are  Azalea  lyidira 
and  Camellia  Japonica,  both  of  wiiirli 
should  be  kept  in  a  cool  room  when  ni>t 
in  bloom.  Calla  and  begonia  both  do 
well.  Chrysanthemums,  cyclamens,  Chin- 
ese and  English  primroses,  freesia,  ixia, 
oralis,  fuchsia,  mahernia,  euphorbia, helio- 
trope, pelargonium  and  lily-of-the-valley 
can  be  brought  into  the  rooms  when  in 
flower,  and  last  a  reasonable  time  in  good 
condition.  Hyacinths, tulips, narcissus  and 
crocus,  if  potted  in  October,  kept  covered 
up  out  of  doors  until  cold  weather,  stored 
in  a  cool  cellar  until  the  middle  of  January 
and  then  brought  into  warm  rooms,  will 
give  flowers:  a  succession  can  be  main- 
tained by  bringing  them  into  warmth  at 
intervals  (see  Bulbs).         g.  jj.  Watson. 

H0UST6NIA  (Dr.  Wm.  Houston,  of  the 
early  part  of  the  eighteenth  century).  Mu- 
hidcea.  About  20  North  American  small 
herbs  or  subshrubs,  with  pretty  white, 
blue  or  purple  fls.,  some  of  the  species  occasionally 
cult,  in  wild  gardens  and  rockeries.  Parts  of  the  fls.  m 
4's,  the  corolla  gamopetalous  and  funnel-form  or  salver- 
form  ;  stamens  and  styles  polymorphous  ;  stigmas  2  : 
capsule  opening  near  the  top:  Ivs.  small,  opposite.  A 
moist,  partly  shaded  place  is  to  be  recommended  for  most 
Houstonias,  because  their  flowering  season  is  thereby 
prolonged  and  the  plants  retain  their  foliage  much 
longer  than  in  a  drier  and  sunny  position.  Collected 
plants  are  not  difficult  to  establish.  Prop,  by  division. 
The  following  perennial  species  are  offered  by  American 
dealers. 

A.    Stamens  or  stigmas  conspicuously  exserted. 

puTpOrea,  Linn.  Tufted,  3-12  in.  high,  bearing  off- 
sets, glabrous  or  pubescent ;  radical  Ivs.  ovate  or  oblong, 
short-stalked:  fls.  in  late  spring  or  summer,  the  corolla 
funnel-form,  light  purple  to  white.  Canada  to  Texas.— 
Var.  longi!61ia,  Gray,  3-6  in.  high,  thinnerlvd.  and 
mostly  glabrous  :  Ivs.  oblong-lanceolate  to  linear, 
%~\%  in.  long.  Var.  tenuiSdlia,  Gray,  is  slender  and 
diffuse,  6-12  in.  high,  with  almost  filiform  branches  and 
peduncles:  stera-lvs.  linear.  This  species  and  its  forms 
grow  well  in  dry,  open  places. 

AA.  Stamens  or  stigmas  little  or  not  at  all  exserted. 
*  caertilea,  Linn.  Bluets.  Innocence.  Quaker  Ladt. 
Fig.  1105.  Little  tufted  perennials,  3-6  in.  high,  the  stems 
glabrous:  radical  Ivs.  spatuiate  to  obovate,  hairy,  short- 
petioled,  the  stem-lvs.  small:  corolla  salver  form,  the 
tube  much  exceeding  the  calyx  lobes,  varying  from  blue 
to  white,  with  a  yellow  eye.  B.M.  370.  D.  2,33.  — Charm- 
ing little  plant  in  grassy  places  in  the  northeastern  states 
and  southward  in  the  Allegheny  region.  Excellent  for 
rnckwork  and  grassy  borders.  Early  spring.  In  gar- 
dens, may  be  treated  as  annual  or  biennial. 

6erpylli!61ia,   Miehx.    Extensively  creeping :    radical 
Ivs.  orbicular  to  ovate-spatulate  and  abruptly  petioled: 
corolla  rather  larger  than  that  of  R.  ccertilea,  deep  vio- 
let-blue (often  white).    Va.,  southward.    Early  spring. 
J.  B.  Keller  and  L.  H.  B. 

HOVfiNIA  (after  David  Hoven,  Senator  of  Amster- 
dam). Uliamndcece.  Ornamental  shrub  or  small  tree, 
with  deciduous  alternate,  long-petioled  Ivs.  greenish 
inconspicuous  fls.  in  axillary  peduncled  cymes,  and  with 
small  globular  frs.  on  reddish,  fleshy  and  edible  pefhin- 
cles.  It  grows  into  a  small,  round-headed  tree,  with 
handsome  somewhat  shining  foliage,  and  thrives  best  in 
sandy  loam,  but  is  not  hardy  north.  Prop,  by  seeds, 
also  by  root-cuttings  and  cuttings  of  ripened  wood  un- 
d^^r  glass.  One  species  in  Himal.,  China  and  Japan. 
Without  stipules:  calyx  lobes,  petals  and  stamens  5, 
style  3-parted :  fr.  3celled  and  3-seeded,  indehiscent. 


.104.  An  attractive 
corner  of  Pandanus 
Begonia  and  Wan 
dermg  Jew. 


dlilcis,  Thunb.  (ff.  ineeguillis,  DC).  To  30  ft.:  Ivs. 
cordate-ovate  or  ovate,  acuminate,  serrate,  almost  gla- 
brous, 4-6  in.  long:  cymes  many-fld.  S.Z.  73-74.  B.M. 
2360.   A.G.  12:80.  Alfred  Rehdee. 

HOVEY,  CHARLES  MASON  (Fig.  1106),  horticultural 
journalist  and  nurseryman,  was  born  in  Cambridge, 
Mass.,  Oct.  26,  1810,  and  died  there  Sept.  2,  1887.  He  is 
best  known  as  editor  of  the  "Magazine  of  Horticulture," 
which  had  an  uninterrupted  existence  from  1835  to  1868. 
It  was  founded  as  the  "American  Gardener's  Magazine," 
by  C.  M.  Hovey  and  his  brother,  Phineas  Brown  Hovey. 
In  its  third  volume  (1837)  it  changed  its  name,  and  con- 
tinuously thereafter  was  known  as  the  "Magazine  of 
Horticulture,"  and  was  edited  by  Charles  M.  Hovey 
alone.  It  enjoyed  the  longest  period  of  prosperity  of 
any  American  horticultural  .iournal.  It  is  a  record  of 
the  budding  stage  of  New  World  horticulture.  It  was 
modelled  after  Loudon's  "Gardener's  Magazine,"  al- 
though its  spirit  was  essentially  American.  Essays, 
records  of  current  events,  reviews  of  books,  descrip- 
tions of  varieties,  were  prominent  features.  It  had 
very  few  illustrations.  Mr.  Hovey  was  author  of  the 
"Fruits  of  America,"  issued  in  parts  from  1852  to  18.56, 
completing  two  volumes  and  making  more  than  a  begin- 
ning on  a  third.  Its  purpose  was  to  give  "richly  colored 
figures  and  full  descriptions  of  all  the  choicest  varieties 
cultivated  in  the  United  States."  The  volumes  contain 
more  than  100  colored  plates.  Handsomely  printed  and 
bound,  these  volumes  are  a  line  type  of  the  amateur's 
art-book  of  varieties. 

Mr.  Hovey  was  also  nurseryman  and  seed  merchant. 
Until  1840,  his  grounds  at  Cambridge  are  said  to  have 
comprised  only  an  acre,  but  at  that  time  his  premises 
were  greatly  enlarged.    His  epoch  was  a  time  of  knowl- 
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edge  of  varieties.  Straiglitway  lie  began  assiduously 
to  collect  varieties,  until  he  exhibited  pears,  apples  and 
camellias  by  the  hundreds,  and  plums,  grapes,  chrysan- 
theniuras  and  many  other  things  by  the  score.  These 
things  were  shown  before  the  Massachusetts  Horticul- 


1105.  Bluets— Houstonn  c  trulea  (X^d). 
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tural  Society,  which  was  the  center  of  horticultural 
influence  of  the  country.  He  raised  many  seedlings. 
Thuya  Soveyi  is  still  prized  as  a  garden  conifer.  His 
greatest  contribution  to  horticultural  varieties  was  the 
Hovey  strawberry,  which  first  fruited  in  1836,  and 
which  is  generally  regarded  as  the  starting-point  of 
American  commercial  strawberry  -  growing  (see  Fig. 
1088).    For  many  years  this  berry  was  the  standard  of 

market  exoellriM-.-.    J[r.  novcy  i tinned  to  grow  it  and 

cherish  it  unlil  tlir  ind.  Tlic  wiitrr  remembers  with 
what  enthusiasm  lir  i  \|.,itiatril  .m  iis  virtues  but  a  very 
few  years  befure  his  dLalh.  Mr.  UovLy  was  long  an  act- 
ive member,  and  for  a  time  president,  of  the  Massachu- 
setts Horticultural  Society.  He  was  one  of  the  active 
projectors  of  the  building  which  gave  the  Society  a  new 
and  more  commodious  home.  Tin-  liisfnry  nf  tlir  snciety 
records  that,  when  the  project  was  in  il-iuiit.  'thr  per- 
severance and  determination  of  llu-  jT'siiit  ni  uf  tlie 
society  and  chairman  of  the  building  couiuiittcu,  Charles 
M.  Hovey,  triumphed  over  every  hindrance,  and  carried 
the  work  on  to  success." 

A  portrait  of  Mr.  Hovey  will  be  found  in  the  first  vol- 
ume of  the  "Fruits  of  America."  Another  occurs  in 
"Gardeners'  Monthly"  for  1886  (frontispiece)  and 
"American  Garden,"  Nov.,  1887;  and  a  reduction  of  this 
appears  in  Fig.  1106.  L.  jj.  g. 

HdWEA  (named  for  Lord  Howe's  Island,  where  these 
2  species  grow).  Also  written  fi"o«'e(a.  PalmAceoe.  A 
genus  of  only  2  species,  known  to  the  trade  as  Kentias, 
and  certainly  ranking  among  the  6  most  popular  palms 
for  house  culture.  They  have  the  habit  of  Kentia,  but 
tlif-ir  fls.  differ  widely.  Howca  brl,.n-s  tn  a  sulitribe  in 
wl]icli  the  fls.  in  each  spadix  ai-r  atiacli.d  tn  llir  sIimu 
between  the  bases  of  opp<'sitt-  l\  s.,  w  liilr  K.iitta  ttilntigs 
to  another  subtribe  in  which  thr  IK.  an-  attarlicl  at  a 
lower  point.  Also  Howea  has  symmetrical  staminate  fls. 
with  rotund  sepals,  while  in  Kentia  the  staminate  fls. 
are  not  symmetrical,  the  sepals  being  small  and  acute. 


HOWEA 

Howea's  nearest  cultivated  ally  is  Linospadix,  from 
which  it  is  distinguished  by  the  following  characters: 
staminate  fls.  with  very  numerous  stamens,  the  anthers 
erect  and  fastened  at  the  base:  pistillate  fls.  with  no 
staminodes  :  ovule  erect.  H.  Belmoreuna  is  the  more 
popular  of  the  two  species,  and  as  a  house  plant  may  Vie 
readily  told  from  H.  Forsteriana  by  the  more  nearly 
erect  position  of  its  leaf  segments;  those  of  II.  For- 
steriana are  more  pendent.  Howeas  are  erect,  spineless 
palms,  with  stout  ringed  caudex  :  Ivs.  terminal,  nu- 
merous, dense,  equally  pinnatisect:  segments  narrow, 
actiminate:  spadices  2-3  ft.  long,  solitary  or  3-5  from  1 
spathe,  thick,  cylindrical,  nodding  or  pendulous:  pedun- 
cle long,  compressed  at  the  base:  spathe  solitary,  as 
long  as  the  spadix,  cylindrical,  2-keeled  toward  the 
apex,  longitudinally  split:  bracts  bordering  tlie  chan- 
nels; bractlets  scaly:  fls.  sunk  in  the  deep  furrows  of 
the  spadix,  the  staminate  nearly  an  inch  long:  fr.  1%  in. 
long,  olive-shaped. 

Belmoreuna,  Becc.  (KSntia  Behnore&iia,  F.  Muell.). 
Curly  F.^i^m  Fig.  1107.  Described  and  distinguished 
above.  B.M.  7018.  R.H.  1897:256  and  p.  257;  G.C.  HI. 
8:75.  I. H.  21:191.  A.G.  13:141;  16.345.  Mn.  9:25.-Var. 
variegita,  Hort.    Adv,  1895  by  Pitcher  &  Manda. 

Forsteriina,  Becc.  (Khitia  Forsteri()na .  F.  Muell.). 
Flat  or  Thatch  Leaf  Palm.  G.C.  111.8:75  and  533. 
S.H.   2:53.    A.G.  16:346.     A. P.  4:565;   14:701. 

Jared  G.  Smith  and  W.  M. 

The  two  species  of  this  genus  are  beyond  a  doubt  the 
most  popular  and  also  the  most  satisfactory  palms  in 
the  trade  for  decorative  work  in  general,  and  in  conse- 
quence of  the  great  and  growing  demand,  are  grown  by 
tens  of  tliousands  in  the  large  nurseries.  There  does 
not  seem  to  be  any  record  of  either  of  these  species  hav- 
ing borne  fruit  in  cultivation  in  this  country,  and  the 
trade,  therefore,  depends  iin  iiii].orted  seeds,  which  are 
gathered  in  immensi'  ipKintitirs  on  Lord  Howe's  Island, 
usually  shipped  from  thence  to  Sydney,  N.  S.  W.,  and 
from  the  latter  port  to  either  Loudon  or  New  York. 
This  long  voyage  is  a  severe  test  of  the  vitality  of  such 
seeds,  and  frequently  results  in  faulty  germination,  the 
average  of  genuinali-m  seldom  exceeding  50  percent, 
and  is  often  nuicli  i.  -■-.  '['wo  heavy  shipments  of 
Howea  seeds  are  made  ta<di  year,  the  first  installment 
arriving  in  February  or  ^hirch,  and  the  second  in  Sep- 
tember or  October.  Many  growers  favor  the  autumn 
shipment  of  these  seeds  as  giving  the  best  results.  The 
seeds  should  be  sown  at  once  on  their  arrival,  the  prac- 
tice followed  by  large  growers  being  that  of  broadcast- 
ing the  seeds  on  a  side-bench  in  a  warm  greenhouse  on 
2  to  3  inches  of  light  soil,  then  covering  them  with  1 
inch  of  the  same  compost,  watering  lilierally  and  keep- 
ing up  a  bottom  heat  of  about  80°.  Under  .such  treat- 
ment some  of  the  seeds  may  germinate  in  two  months, 
but  others  in  the  same  lot  may  not  start  for  eight  or 
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nine  months,  from  which  it  will  be  seen  that  the  opera- 
tion extends  over  a  considerable  period  of  time.  The 
seedlings  should  be  potted  into  small  pots  when  the 
first  leaf  is  expanded,  kept  moist  and  given  a  night 
temperature  of  65°,  the  greenhouse  in  which  they  are 
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placed  being  niodfiatrlv  ^iKiilftl.  Tii  three  to  four 
months  the  yoiuis  phnii:^  sh..ulil  be  rea.iy  f..r  shifting 
into  3-ineli  jiots  if  properly  (-[ii-eil  t'uv;  from  tliis  time 
forward  they  do  not  require  a  higher  night  temperature 
than  60°.  The  Howeas  are  not  very  particular  in  regard 
to  soil,  a  rich,  light  loam  answering  very  well  for  them, 
but  a  very  stiff  soil  may  be  improved  by  the  addition  of 
one-fourth  part  of  jieat,  and  in  all  oases  a  reasonable 
proportion  of  fertilizers  may  be  used  to  advantage. 
Scale  insects  are  the  most  troulilesonK-  the  grower  has 
to  contend  with,  and  should  be  removed  as  rapidly  as 
possible,  else  the  foliage  will  be  permanently  disfigured. 
Of  the  two  species  referred  to,  ff.  Belmoreana  is  per- 
haps the  greater  favorite,  being  more  compact  ingrowth 
and  extremely  gr.aceful  in  foliage,  a  plant  of  this  spe- 
cies of  a  given  age  usually  carrying  a  greater  number 
of  leaves  than  one  of  II.  Forsterkina  of  the  same  age, 
and  the  leaves  having  more  leaflets  than  those  of  the 
latter  species.  The  seeds  of  the  two  species  are  very 
similar  in  appearance,  though  those  of  H.  Belmoreana 
frequently  average  a  larger  size,  and  while  those  of  the 
last  named  species  require  about  three  years  to  mature 
on  the  tree,  the  seeds  of  B.  Forsteriana  ripen  in  about 
twelve  months.  For  house  culture  by  amateurs,  see 
Piilms.  -W.  H.  Taplin. 

HOYA  (Thomas  Hoy  was  once  gardener  to  the 
Duke  of  Nortlimiil)erlandl.  Asrlepin.!i)cew.  More 
than  50  tropieal  Asian  and  .\ustralian  climbing  or 
trailing  evergi-ein  sluubs.  bearing;-  iliiek,  opposite 
lvs.,and  odd.<dten  showy  Hs.  in  umbel-like  clusters. 
Corolla  rotate,  .5-lobed,  thick  and  more  or  less  waxy 
in  appearance  :  crown  of  5  thick  and  depressed 
fleshy  appendages:  pollen-masses  10,  short,  fixed  by 
their  base  in  pairs  to  the  5  glands  of  the  stigma; 
follicles  acuminate,  smooth:  stems  twining, or  climbing 
by  means  of  roots. 

Hoyas  are  summer-blooming  plants,  of  comparatively 
easy  culture.  They  need  an  intermediate  or  warm  tem- 
perature. Let  them  rest  or  remain  very  slow  in  winter 
(50°  in  a  dryish  place),  but  start  them  into  growth  to- 
wards spring.  In  the  summer  they  are  sometimes 
plunged  in  the  border,  but  better  results  are  to  be  ex- 
pected, as  a  rule,  by  keepim,^  tliem  in  pots  in  the  con- 
servatory. In  their  growing  and  blooming  season,  give 
plenty  of  sun  and  air.  They  propagate  by  cuttings  of 
the  top  growth  in  spring,  and  also  by  layering.  The  lat- 
ter method  is  particularly  adaptable  to  H.  carnosa  and 
other  species  which  climb  by  means  of  roots.  A.  P. 
Meredith  advises  as  follows:  "For  compost,  use  fibrous 
loam,  lumpy  (or  coarse)  in  two  parts,  to  one  of  leaf- 
mold,  using  charcoal  pounded  fine,  brick  dust,  or  lime 
rubble  if  procurable,  instead  of  sand.  They  are  often 
found  doing  well  in  loam  and  sand.  When  in  growth 
use  weak  liquid  manure." 

A.  Plant  distinctly  climbing. 

cambBa,  R.  Br.  {H.  ilotdskel,  Teij-sm.).  Wax  Plant. 
Twiner,  and  attaching  itself  to  support  by  means  of 
roots ;  ordinarily  grown  as  a  pot-  or  tub-plant,  and  reach- 
ing 5-8  ft.  high,  but  growing  twice  and  more  this  height 
when  it  has  the  opportunity:  glabrous:  Ivs.  succulent 
and  shining,  ovate-oblong,  acute,  short-stalked,  entire: 
fls.  white  with  pink  center,  fragrant,  in  axillary  or  inter- 
petiolar  umbels,  the  crown-segments  very  convex,  and 
spreading  into  a  horizontal  .star.  Trop.  Asia  and  Aus- 
tral. B.ii.l?,%,a.sAsclepias  carnosa.  A. G.  18:  34. -The 
common  species,  and  often  seen  in  window-gardens. 
After  the  bloom  is  over  (in  summer)  keep  the  plant  in 
a  cool  place  in  order  that  it  may  remain  half -dormant. 
In  late  winter  or  spring,  start  it  into  growth.  Do  not  cut 
off  the  spur  which  remains  after  the  fls.  pass,  for  this 
spur  bears  fls.  again.  The  Wax  Plant  is  easy  to  manage, 
and  it  improves  with  age.  Often  trained  as  a  perma- 
nent cover  for  a  glasshouse  wall.  In  the  South,  it  is 
nearly  everblooming.  There  is  a  form  (va.T.  variegMa) 
with  handsome  variegated  Ivs.    L.  44. 

globuldsa,  Hook.  f.  Hairy:  Ivs.  elliptic-oblong  or  long- 
oblong,  acuminate,  rounded  at  the  base,  the  midrib  very 
stout,  the  petiole  an  inch  or  less  long:  fls.  pale  straw  or 
cream  color,  the  star-like  crown-segments  white,  with 
pink  at  the  base,  borne  in  dense,  globular  umbels:  folli- 
cles a  foot  or  more  long.    Sikkim.    F.M.  1880:406.    G.C. 


11.17:741.  — A  handsome  species,  requiring  the  general 
treatment  given  to  H.  carnosa. 

imperiilis,  Lindl.  Lofty  climber,  with  puberulent 
stems  and  foliage:  Ivs.  elliptic  or  linear-oblong,  obtuse 
but  with  a  short  point:  fls.  immense  (2-3  in.  across), 
leathery,  dull  purple,  somewhat  pubescent  near  the  white 
crown,  the  segments  triangular- acute:  umbels  drooping 
on   long  peduncles:    follicles   9   in.   long.     E.   Indies. 


1107,  Howea  Belmoreana. 
One  of  the  most  popular  of  all  palms. 

B.M.4397.  F.S.  4:39.3-4.— A  noble  Hoya,  requiring  very 
rich  soil  and  a  rather  high  temperature.  Although 
naturally  a  very  tall  climber,  it  can  be  made  to  flower 
in  pots  when  3  or  4  ft.  high. 

AA.  Plant  trailing  or  nearly  erect. 
b6Ila,  Hook.  (H.  Fdxioni,  Hort.).  Slender,  bushy, 
1-2  ft.  high,  pubescent:  Ivs.  an  inch  long,  ovate-acute, 
very  short-stalked,  somewhat  recurved :  fls.  %  in.  across, 
pure  white,  with  very  short  and  half-acute  lobes,  the 
crown-segments  boat-shaped  and  violet:  umbels  few- 
fld.  and  short-stalked.  India.  B.M.  4402.  F.S.  4:399. 
J.H.  III.  35:5.— Handsome  little  species ;  scarcely  climb- 
ing- L.  H.  B. 

HUCKLEBERRY.  See  Vaccinium ;  also  Guylns- 
sacia. 

HOLSEA  (Dr.  G.  W.  Hulse,  of  La.,  who  collected  in 
Calif.).  Cotnpdsitw.  This  includes  one  of  many  woolly 
herbs  offered  by  Californian  collectors.  It  grows  a  few 
inches  high  and  bears  fls.  with  20-30  yellow  rays.  Six 
species  of  herbs,  perennial,  biennial  or  annual,  all  Cali- 
fornian, glandular  pubescent  or  woolly:  Ivs.  pinnately 
lobed  or  toothed:  fls.  large,  solitary,  yellow  or  purple; 
involucral  bracts  free,  narrow;  style  branches  obtuse: 
pappus  of  4  hyaline,  lacerated,  chaffy  scales.  Monogr. 
by  Gray  in  Bot.  Calif.  1:385. 

n^na.  Gray.  Stems  depressed,  leafy  at  summit:  Ivs. 
pinnatifld  or  incised,  petiole  long-margined:  peduncle 
1-2  in.  long:  involucral  scales  in  2  series:  rays  20-30. 

HUMATA  (Latin,  of  the  earth  ;  referring  to  the  creep- 
ing habit  of  the  rhizomes).  Potypoditicetp.  A  genus  of 
ferns  related  to  Davallia  and  sometimes  included  with 


780 


HUMATA 


that  genus,  with  small,  thick,  deltoid  Its.,  with  the  in- 
dusiuiu  tough,  suborbicular  or  reniform,  attached  by  a 
broad  base  and  free  at  the  apex  and  sides.  Some  20  spe- 
cies are  kno^vn,  mostly  from  the  East  Indies.  For  cul- 
ture, see  DavaUia. 

TJermanni,  Jloore  (Davdllia  Tjermanni,  Baker). 
Beak's  Foot  Fern.  Rootstock  wide-creeping,  densely 
covered  with  linear  white  scales;  Ivs.  4-6  in.  long,  del- 
toid, 3-4-pinnatifid  ;  lower  pinnse  largest,  the  lowest 
pinnules  cuneate-oblong  or  deltoid;  sori  at  the  base  of 
the  ultimate  lobes  less  than  a  line  broad.  Central  China. 
G.C.  1871:871.  L.  ji.  Cnderwood. 

HUMBLE  PLANT.    Mimosa  ptulica. 

HlJMEA  (after  Lady  Hume).  Compdsitw.  This  in- 
cludes a  half-hardy  biennial  Australian  plant,  growing 
5  or  6  ft.  high,  cult,  for  the  grass-like  beauty  of  its 
large,  loose,  much-branched,  drooping  panicles.  The 
genus  has  no  near  allies  of  garden  value.  It  belongs  to 
a  group  of  6  Australian  genera  which  have  no  pappus. 
Humea  has  nothing  of  the  typical  beauty  of  the  com- 
mon garden  composites,  since  it  has  no  rays.  Its  fls. 
are  exclusively  tubular  and  hermaphrodite,  1-4  in  a 
small  head.  Other  important  generic  characters  are  the 
narrow  involucre  with  scarious  or  petaloid,  non-radiat- 
ing bracts.  Three,  at  any  rate,  of  the  4  other  species 
are  shrubs,  with  fls.  in  dense  corymbs  and  involucral 
bracts  rigid  or  petal-like,  while  in  E.  elegaiis  the  bracts 
are  thin  and  scarious. 

Sow  seed  from  July  1  to  Sept.  1.  Keep  young  plants 
during  winter  in  very  cool  house  in  preference  to  frames, 
in  northern  latitudes,  on  account  of  losing  so  much  foli- 
age through  damping.  In  spring,  or  when  signs  of  growth 
are  taking  place,  repot  into  larger  pots,  using  a  good,  rich 
loam,  which  has  had  plenty  of  manure.  They  are  gross 
feeders  and  growers,  requiring  plenty  of  water  and 
good  feeding.  Good  plants  in  10-in.  pots  are  very  or- 
namental for  conservatory  or  piazza  work.  The  young 
plants  need  plenty  of  light  and  air,  and  should  be  kept 
nearly  dry  during  the  winter.  In  spring  they  should 
be  started  into  growth  gradually,  and  successively  re- 
potted until  an  8-in.  pot  is  needed.  They  should  not 
be  syringed  except  when  growing  rapidly  in  warm 
weather.  In  June  the  plants  can  be  placed  in  a  sub- 
tropical bed  that  is  shielded  from  high  winds,  and  staked. 
The  foliage  has  a  peculiar  and  agreeable  scent. 

^legans.  Smith.  Lower  Ivs.  ovate-lanceolate  or  oblong, 
acuminate,  stem  clasping  or  decurrent,  6-10  in.  long, 
wrinkled:  fls.  variously  described  as  brownish  red, 
pink,  ruby-red  and  rose.  ff.  dlbida,  Hort.,  is  pre- 
sumably a  whitish  fld.  form  of  this  species,  and  should 
therefore  be  called  var.  ilbida.  R.H.  1862,  pp.  9-10  and 
1895,  p.  459.  A.  P.  Mekedith  and  W.  M. 

HtjMULUS  (old  Latin  name).  UrticAcem.  Hop.  Two 
or  three  twining  vines,  with  rough,  opposite,  palmately 
lobed  or  divided  Ivs.  and  dioecious  fls.  in  axillary  clus- 
ters. Staminate  fls.  with  5  erect  stamens  and  5-parted 
calyx,  in  little  drooping,  tassel-like  racemes:  pistillate 
fls.  with  an  entire  calyx  or  perianth  closely  investing 
the  ovary,  which  bears  2  long  stigmas,  the  fls.  in  pairs 
under  large  overlapping  bracts,  the  whole  making  a 
cone-like  catkin  which,  when  becoming  very  large,  is 
a  "bop." 

A.  Plant  hearhuj  Imps,  — the  pistillate  catkin  grealhj 
enlanjing  in  fruit. 

L'ipulus,  Linn.  Common  Hop.  Native  to  Europe  and 
North  America,  and  loug  cult,  for  the  hops,  which  are 
used  in  the  brewing  of  beer  :  it  is  a  perennial  herb: 
shoots  often  grow  25-30  ft.  long  in  the  season:  rough- 
hairy:  Ivs.  ovate  or  orbicular-ovate  in  general  outline, 
deeply  3-lobed  (sometimes  5-7-lobed),  or  the  upper 
ones  not  lobed,  margins  strongly  and  uniformly  den- 
tate, petioles  long:  staminate  fls.  in  panicles  2-6  in. 
long:  hops  (mature  pistillate  catkins)  oblong  or  ovoid, 
loose  and  papery,  straw- yellow,  often  2  in.  ormorelong, 
glandular  and  odoriferous.— Native  along  rivers  and  in 
thickets  in  the  northern  states,  and  southward  in  the 
Alleghanies  and  Rockies.  Much  cultivated  for  Hops,  and 
extensively  run  wild  from  cultivated  plants.    The  Hop 
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m.ikes  an  excellent  arbor  or  screen  plant.  Recent  Euro- 
pean literature  mentions  a  var.  aureus,  with  yellow  foli- 
age. TheHop  grows  readily  from  cuttings  of  the  shoots, 
which  spring  from  the  crown;  also  by  seeds,  but  the 
latter  do  not  reproduce  the  particular  varieties  or 
strains.  As  a  field  crop,  the  Hop  is  not  a  horticultural 
subject,  and  is  not  discussed  here. 

AA.  Plant  not  bearing  7tops,~the  pistillate  catkin  not 
greatly  enlarging  in  fruit. 
Japdnicus,  Sieb.  &  Zucc.  Annual  (or  at  least  treated 
as  such):  foliage  very  like  the  last,  but  usually  more 
deeply  cut  and  not  less  than  5-lobed:  catkins  not  gland- 
ular. Japan.  G.C.  II.  24:716.-  Int.  to  general  cult,  in 
1886,  and  now  one  of  the  most  popular  of  all  climbing 
herbs.  It  is  a  very  quick  grower,  plants  10-20  ft.  long 
coming  from  seed  sown  in  early  May.  It  is  very  easy  of 
cultivation,  and  often  seeds  itself.  Var.  variegatus, 
Hort.,  is  the  most  popular  form.  Gng.  1:241.  A.F. 
8:489.  The  foliage  is  variously  streaked  and  splashed 
with  white.  Seeds  of  this  variety  will  give  a  large  per- 
centage of  variegated  forms,  and  the  plants  usually 
show  interesting  variations.  H.Japonicus  is  more  pop- 
ular as  an  ornamental  vine  than  S.  Lupulus,  because  it 
grows  so  quickly  from  seeds,  and  also  because  it  has 
such  interesting  variegated  forms;  but  H.  Lupulus  has 
a  distinct  charm  in  its  great  hanging  Hops.     l_  j-j_  g. 


HUNNEMANNIA  (John  Hunneman,  English  friend 
of  botany,  d.  1839).  PapaverAceee.  This  includes  a  fine 
yellow-fld.  herb  closely  allied  to  the  California  Poppy 
( Eschscholzia  )and  of  the  same  garden  value.  It  is  treated 
as  a  hardy  annual.  The  genus  has  but  1  species,  a  na- 
tive of  Mexico,  and  agrees  with  Eschscholzia  in  bavin:: 
much-cut  foliage  and  spreading  lobes  of  the  stigma,  but 
differs  in  having  separate  sepals  instead  of  the  peculiar 
hood-like  calyx  of  Eschscholzia,  which  covers  the  young 
flower  like  a  candle  extinguisher.  The  only  other  genus 
in  the  Hunnemannia  tribe  is  Dendromecon,  a  shrub 
with  entire  Ivs.,  separate  sepals  and  2  erect,  stigmatic 
lobes.    For  culture,  see  Annuals. 

fumarisefolia,  Sweet.  Lvs.  triternately  divided  :  pe- 
duncles solitary,  terminal  :  fls.  2  in.  or  more  across  ; 
petals  4 ;  stamens  numerous.  B.M.  3UlU.  — Sold  as 
Giant  Yellow  Tulip  Poppy.  -^   jy. 

In  our  trial  grounds  during  1898,  this  was  one  of  the 
showiest  and  most  satisfactory  plants  in  over  400  trials. 
The  seed  was  sown  early  in  May,  and  by  the  middle  of 
July  the  plants  were  covered  with  their  large  yellow 
flowers,  and  they  were  never  out  of  flower  until  hard 
frost.  The  pLants  have  a  bushy  habit  and  beautiful, 
feathery,  glaucous  foliage.  The  flowers  have  wavy  bor- 
ders, and  at  times  stand  up  like  tulips. 

W.  F.  Dreer. 

HUSK  TOMATO.    Phijsulis. 

HYACINTH.     See  Eyaeinthus,  below. 

HYACINTH  BEAN.    See  Doliclios. 

HYACINTH,  GRAPE.    See  Muscari. 

HYACINTH,  WATER.     See  Eichhornia. 

HYACtNTHUS  (name  from  Greek  mythology).  Lili- 
Aeeiv.  Of  Hyacinths  there  are  something  over  30  spe- 
cies, the  great  part  South  African.  Others  inhabit  the 
Mediterranean  region,  and  from  this  source  come  the 
common  garden  Hyacinths.  From  related  genera,  Hya- 
cinthus  is  distinguished  by  the  funnel-shaped  or  bell- 
shaped  flower,  the  throat  not  constricted,  the  lobes 
shorter  than  or  at  most  not  much  exceeding  the  tube, 
the  6  stamens  attached  to  the  tube  or  throat  and  the 
filaments  thread-like  or  dilated  at  the  base.  Bulbous 
plants  with  only  radical  Ivs.,  and  fls.  in  a  riiceme  or 
spike.  The  corumon  Hyacinth  is  H.  orientilis,  Linn. 
(Fig.  1108),  with  4-8  thick  green  lvs.  8-12  in.  long, 
>2-l Kin.  wide:  scape  8-18  in.  tall,  stout,  bearing  an 
elongated  and  dense  raceme:  perianth  about  1  in.  long, 
the  tube  usually  ventricose  or  swollen,  the  lobes  ob- 
long-spitubite,  rs  long  as  the  tube,  in  many  colors,  often 
double  in  cult     B.M.  VXi.    F.S.  23:2399-2400  —The  Hya- 
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cinth  is  extensively  grown  in  Holland  for  export  to  this 
and  other  countries,  ;in.l  consequently  is  conimonly 
known  as  the  lUitrh  Hvacinth.  The  Roman  Hyacinth 
(Figs.  1109-10)  is  var.  al'bulus,  Baker  (H.  ulbiilas,  Jord. 
H.  iiomdiius,  Hort.,  nut  Linn.),  is  smaller  and  slenderer, 
Ivs.  narrower,  very  erect,  tis.  fewer,  earlier,  white  or 
blush,  the  tube  cylindrical  and  scarcely  veutricose,  the 
segments  narrower  and  usually  proportionately  shorter. 
Central  France,  and  perhaps  in  the  Mediterranean  re- 
gion. Much  used  for  early  bloom.  The  Hyacinth  has 
been  cultivated  for  some  centuries,  and  it  shared  some 
of  the  early  popularity  of  the  tulip  in  the  Netherlands. 
ff.  orientalis  is  wild  in  Syria,  Asia  Minor,  Greece  and 
Dalmatia.  For  a  picture  of  a  Hyacinth  bulb,  see  Fig. 
288,  Vol.  I. 

Other  species  are  sometimes  seen  in  the  gardens  of 
the  curious,  particularly  H.  amethystinus,  Linn.,  Spain, 
France  (B.M.  2425.  Gn.  47,  p.  147).  and  H.  azilreua, 
Baker  (B.M.  6822.  G.C.  HL  24:191,  var.  yiganteus), 
Mediterranean  region.  The  former  is  slender  and  grace- 
ful, with  light  blue  fls.  in  short  racemes,  .standing  nearly 
or  quite  K  ft.  high  :  tis.  small,  nodding,  bell-shaped, 
with  short  teeth-like  segments.  There  is  a  white-fld. 
form.  Good  for  rockeries.  Hardy  in  the  middle  states. 
The  latter  species  is  by  some  considered  to  be  a 
form  of  IT.  ciUutus,  Cyrill.  Looks  like  a  Grape  Hya- 
cinth (or  Miiscari) :  4-8  in.  tall,  with  strongly  canalicu- 
late, glaucous  Ivs.:  fls.  blue,  fragrant,  in  a  dense  spike 
1  in.  long,  tubular,  with  small  teeth.  Distinguished 
fnmi  till'  s,'cnus  Muscari  by  the  perianth  segments  being 
flariiif,'  instead  of  incurved.  Hardy  in  middle  states. 
H.  fastigiitus,  Bertol.  (H.  PombUii,  Gay)  is  aCorsican 
species,  which  is  hardy  in  southern  New  England.  It  is 
a  delicate  species,  with  very  narrow  Ivs.,  scape  3-5  in. 
high  and  shorter  than  the  Ivs.:  fls.  few,  in  a  loose 
cluster,  K-J^  in.  long  and  light  blue  (a  white  form), with 
oblong-lanceolate  segments  longer  than  the  tube.  B.M. 
6663.  Hyacinthus  Somhnus,  of  Linneeus,  is  not  the  H. 
Rnmanns  of  horticulturists  (which  is  the  Roman  Hya- 
cinth, JI.  orientalis,  var.  al- 
biiliis).  Linnaeus'  species  is  a 
blue-white,  scilla-like  plant  (see 
B.M.  939).  ff.  caHiHcatisisuow 
referred  to  Galtonia.  For  gen- 
eral cultural  notes,  see  Bulbs. 
L.  H.  B. 
Culture  op  the  Hyacinth. 
—  The  perfection  of  the  tiower 
depends  largely  upon  the 
strength  of  the  roots,  and  as 
Hyacinths  make  all  their  root 
growth  in  the  fall,  the  bulbs 
should  be  planted  early, —  say 
from  the  beginning  to  the  mid- 
dle of  October.  Any  good  gar- 
den soil  suits,  provided  it  is 
<vell  drained.  The  ground 
should  be  carefully  pre- 
pared by  spading  to  a 
depth  of  20  inches,  so  that 
the  roots  may  pass  straight 
through  it  to  their  full  de- 
velopment of  12  or  16 
inches.  If  the  soil  is  nat- 
urally stiff  it  may  be  light- 
ened by  the  addition  of 
some  sand,  and  if  the  beds 
have  been  occupied  by 
other  plants  during  the 
summer,  some  pure  old 
cow  manure,  well  worked 
in,  is  recommended.  Horse 
manure  should  not  be 
used. 

The  bulbs  should  be 
planted  6  inches  deep  (to 
the  bottom  of  the  bulbs) 
and  very  uniformly,  to  in- 
sure simultaneous  flowering.  The  ground  having  been 
prepared  as  above,  perhaps  the  best  way  is  to  remove  3 
or  4  inches  of  the  soil,  level  the  bed  carefully  with  the 
rake  and  set  the  bulbs  in  it  5  or  6  inches  apart  each 
way,  pressing  them  in  firmly,  and  then  covering  them 
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evenly  with  the  soil  that  had  been  taken  out.  When 
winter  sets  in,  the  beds  should  be  covered  witn  2  inches 
of  dry  litter  or  coarse  manure.  As  soon  as  the  shoots 
appear  above  ground  in  the  spring,  1  inch  of  this  cover- 
ing should  be  removed  and 
the  balance  when  danger 
from  late  frosts  is  past. 
Unnamed  Hyacinths  in  sepa- 
rate colors  can  be  bought 
cheaply,  and  when  grown  in 
masses  of  solid  color  or  in 
design  beds,  they  make  a 
very  rich  display. 

Forcing  in  Pots.  — For  this 
purpose  large,  solid  bulbs 
should  be  selected,  and  pot- 
ted singly  in  5-inch  pots  in 
a  i-ich  compost  of  loam,  leaf- 
mold  and  some  sharp  sand. 
A  few  pieces  of  broken  pot 
being  placed  in  the  bottom 
(ordrajnage,  the  pots  should 
be  filled  lightly,  and  the 
bulbs  pressed  into  the  loose 
soil  till  only  the  apex  re- 
mains above  the  surface. 
The  pots  are  then  buried  to 
a  depth  of  8  or  10  inches  in 
the  open  ground  for  seven 
or  eight  weeks,  till  the  roots 
are  developed  fully  and  the 
sprout  is  about  1%  in.  above 
the' bulb.  When  taken  inside 
they  should  be  kept  in  sub- 
dued light,  at  a  temperature 
of  about  50°,  until  the  sprout 
has  assumed  a  vigorous 
green  color.  Florists  who 
force  large  numbers  for  win- 
ter decorations,  set  them  un 
der  the  greenhouse  benches 
for  about  two  weeks,  and 
then  force  them  in  a  temperature  of  70°.  A  greater  heat 
than  this  attenuates  the  growth  and  weakens  the  color. 
Syringing  with  water  twice  a  day  is  recommended,  and 
as  the  flower-spike  develops  weak  manure  water  is  help- 
ful. The  slower  Hyacinths  are  forced  the  finer  and 
more  lasting  will  be  the  bloom.  Bulbs  wanted  in  flower 
for  Christmas  should  be  potted  in  September,  and  for  a 
succession  later,  at  intervals  as  desired.  Single  Hya- 
cinths are  handsomer  and  force  better  than  the  double, 
although  a  few  of  the  latter  may  be  recommended.  The 
following  are  among  the  best  adapted  for  forcing  and 
most  largely  grown  by  American  florists: 

Single  Blue  : 

Baron  van  Thuyll.    China-blue. 

Charles  Dickens.    Dark  noreelain. 

Czar  Peter.    Light  bhie. 

King  of  the  Blues.    Dark  blue. 

Leonidas.    Clear  blue. 

Queen  of  the  Blues.    Light  blue. 

Regulus.    Porcelain-blue. 
DoiTBLE  Blue  : 

Charles  Dickens.    Dark  blue. 

Van  Speyk.    Lilae-bbie. 
SiSGLE  White  : 

Alba  superbissima.    Pure  white. 

Baroness  van  Thuyll.    Pure  white. 

Grandexu-  a  Merveille.    Blush-white. 

La  Grandesse.    Pure  white. 

L'Innoeence.    Pure  wliite. 

Madame  Vanderhoop.    Pure  white. 

Mont  Blanc.    Pure  white. 

Pais  de  TEurope.    Pure  white. 
Double  White  : 

La  Tour  d'Auvergne.    Pure  white. 

Priuee  of  Waterloo.    Ptire  white. 
Single  Reo  : 

Charles  Dickens.    Pink. 

Gertrude.    Bright  pink. 

Gigantea.    Bright  rose. 

Moreno.    Waxy  pink. 

Norma.    Delicate  waxy  pink. 

Robert  Steiger.    Crimson. 

Sultan  Favorite.    Salmon. 
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Double  Red : 

Bouquet  Tendre.    Crimson. 

Noble  par  Merite.    Deep  rosd. 
Single  Lilac : 

Haydn.    Lilao-mauve. 
Single  Yellow  . 

Lla.    Pure  yellow. 

Kiug  of  the  Yellows.    Deep  yellow. 
Double  Yellow: 

Goethe.    Bright  yellow. 

Miniature  Hyacinths,  or  "Dutch  Romans,'' are  small- 
sized  bulbs  of  the  ordinary  Dutch  Hyacinths  They  are 
excellent  for  growing:  in  groups  in  bowls,  pans  or  flats, 
planted  close  together  and  treated  just  like  the  large 
Hyacinths  when  grown  in  pots. 

CxOiure  in  Glasses. —  Some  of  the  single  Hyacinths 
may  be  grown  very  satisfactorily  in  water.  Special 
glasses  for  the  purpose  can  be  bought  from  the  seeds- 
men. They  should  be  filled  with  pure  water  and  the 
bulb  so  placed  that  its  base  barely  touches  the  water. 
They  are  stored  in  a  dark,  cold  closet  or  cellar  till  the 
roots  are  developed,  and  then  brought  in  to  the  light. 
An  airy,  sunny  situation  and  a  temperature  of  about 
60°  regularly  maintained  will  insure  the  best  results. 
The  glasses  should  be  kept  filled  by  adding  water  occa- 
sionally as  required.  The  following  varieties  are  es- 
pecially suited  for  glasses: 


Charles  Dickens.    Pink. 
Lord  Macaulay.    Deep  rose. 
Mina.    Pure  whHe. 
L'Innocence.    Pure  white. 
Von  Schiller.    Dark  red. 
Grand  Lilas.    Light  blue. 


Charles  Diekens.    Blue. 
Baron  van  Thuyll.   Deep  blue. 
Mr.  Plimsoll.    Fiue  blush. 
Obelisque.    Yellow. 
Moreno.    Deep  rose. 
Sir.  Wm.  Mansfield.    Mauve. 


Moman  ffyachifhs.  — Instead  of  one  large  truss  from 
each  bulb,  the  Roman  Hyacinth  produces  three  or  four 
smaller  but  more  graceful  flower-spikes.  The  bulbs  ar- 
rive in  America  in  August,  and  by  successive  pottings 
they  may  be  had  in  flower  from  November  till  May. 
They  require  the  same  forcing  treatment  as  the  larger 
Hyacinths,  but  three  or  four  bulbs  may  be  planted  in  a 
pot.  The  florists  use  wooden  flats  instead  of  pots,  set- 
ting the  bulbs  close  together,  40  or  50  in  a  flat.  By  rea- 
son of  its  beauty  and  exquisite  fragrance,  its  earliness 
and  easy  culture,  the  white  Roman  Hyacinth  is  the  most 
popular  of  our  winter-blooming  plants.  Several  mil- 
lions of  these  bulbs  are  grown  annually  by  the  florists 
of  our  large  cities  for  winter  cut-flowers. 

The  Propagation  of  Ryacinths.  —  'With  the  exception 
of  the  Roman  Hyacinths  {which  come  from  the  south  of 
France),  the  world's  supply  of  Hyacinth  bulbs  is  pro- 
duced in  Holland.  The  soil  and  climate  of  that  country 
seem  to  be  peculiarly  suitable  for  bulb-growing,  which 
has  been  one  of  the  leading  industries  there  for  200 
years.  The  Vmlbs  intended  for  next  year's  market  are 
planted  in  October  in  carefully  prepared,  richly  manured 
land,  and  protected  over  winter  by  a  thick  covering  of 
reed  or  litter.  The  flowers  are  cut  when  in  full  bloom 
in  the  spring.    By  July  the  bulbs  are  fully  ripened,  and 


are  taken  out  of  the  ground  by  hand,  dried,  cleaned  and 
assorted  into  three  grades  of  quality,  according  to  size. 
Early  in  August  they  are  ready  for  shipping.  Over- 
grown or  unshapely  bulbs  are  reserved  for  propagating. 
As  soon  as  these  are  taken  out  of  the  ground,  three 
deep  cross  cuts  are  made  with  a  sharp  knife  in  the  bot- 
tom of  each  bulb.  They  are  then  set  out,  bottom  up- 
wards, and  covered  with  loose  soil  for  two  or  three 
weeks,  during  which  time  the  cuts  open  out  and  the 
wounds  are  healed.  They  are  then  taken  up  and  kept 
spread  out  on  tables  in  storehouses  till  October,  when 
they  are  planted  out.  When  lifted  next  June  nothing  of 
the  parent  bulb  remains  but  dry  skins,  on  the  edges  of 
which  from  20  to  30  offsets  are  fastened.  These  bulb- 
lets  are  picked  off  by  hand  and  planted  out  in  the  fall, 
just  like  large  bulbs.  This  process  of  planting  in  fall 
and  taking  up  in  summer  for  a  two  mouths'  rest  is  re- 
peated for  four  or  five  years,  till  the  bulbs  have  attained 
to  marketable  size.  Another  method  of  propagating  is 
to  hollow  out  the  bottom  of  the  bulb  smoothly  to  a  point 
in  the  center.  More  offsets  are  obtained  in  this  way, 
but  they  are  smaller  and  take  a  year  or  two  longer  to 
reach  maturity. 

New  varieties  are  obtained  from  seed,  but  such  a  de- 
gree of  perfection  in  form  and  color  has  already  been 
obtained  that  it  is  seldom  a  seedling  is  produced  that 
proves  superior  to  existing  varieties  of  the  same  color. 
Some  new  varieties  are  obtained  by  encouraging  any 
tendency  to  change  of  color  or  form  which  may  be 
shown  by  the  standard  sorts.  In  this  way  the  single 
blue  Charles  Dickens  has  been  changed  to  single  red 
and  to  double  blue,  and  again,  very  recently,  to  double 
red,  till  we  have  four  varieties  named  Charles  Dickens. 
Last  year's  catalogue  of  a  reliable  Dutch  grower  con- 
tains 340  named  Hyacinths.      j.  m.  Thorburn  &  Co. 

HYBRIDS  are  the  products  cf  crossing  between  spe- 
cies. Of  late,  the  word  Hybrid  has  been  used  by  some 
writers  to  comprise  all  crosses,  whether  between  species 
or  varieties.  The  justification  of  this  usage  is  the  fact 
that  there  are  no  hard  and  fast  lines  between  varieties 
and  species,  and  therefore  that  hybridism  in  the  old 
sense  is  incapable  of  exact  delimitation.  The  opponents 
to  this  usage,  however,  contend  that  so  long  as  it  is  cus- 
tomary to  speak  of  species  and  varieties  as  different 
classificatory  categories,  it  is  equally  allowable  and  use- 
ful to  speak  of  Hybrids  as  between  species  and  of  cross- 
breeds as  between  varieties  ;  moreover,  historical  cus- 
tom favors  this  usage.  Common-language  terms  rarely 
if  ever  express  ab.solute  or  ideal  truth :  they  grow  up  by 
custom.  Whenever  new  ideas  and  discoveries  render 
them  inexact,  it  may  be  quite  as  well  to  invent  new 
terms  as  to  give  new  and  technical  meanings  to  old 
terms  which  are  thoroughly  established  in  litera- 
ture. The  word  Hybrid  has  always  been  a  specific 
term,  and  it  were  a  pity  now  to  make  it  a  generic  one, 
particularly  since  there  is  a  well  established  generic 
term.  The  generic  word,  both  substantive  and  verb,  is 
cross.  Specific  kinds  of  crosses  are  Hybrids,  between 
species;  cross-breeds,  between  plants  of  the  same  spe- 
cies ;  half-hybrid,  between  a  species  and  a  variety  of 
another  species  ;    bigener,  between   plants  of  different 
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genera.     There   are    technical    terms   to  designate   the 
various  kinds  and  degrees  of  crossing. 

It  was  formerly  held  that  inability  to  make  fertile  Hy- 
brids is  proof  that  the  forms  are  distinct  species;  and 
contrariwise,  that  plants  which  make  fertile  crosses  are 
of  one  species.  Hybridization  has  also  been  made  a  test 
of  genera.  These  notions  are  now  given  up,  for  cross- 
ing and  classification  belong  to  two  unlike  categories  of 
facts.  Species  and  genera  are  not  entities  in  them- 
selves, but  are  mere  artificial  groups  made  by  men  for 
their  convenience  when  writing  and  speaking  of  living 
things.    Crossing  is  a  biological  phenomenon. 

Hybrids  are  unusual  facts  in  nature  ;  that  is,  they 
are  rare  compared  with  the  whole  number  of  plants. 
On  the  other  hand,  cross-breeds  are  usual.  Most  flow- 
ers are  so  constructed  as  to  favor  cross-pollination. 
Cross-breeding  is  one  of  the  prime  means  of  inducing 
slight  variations  and  of  invigorating  a  type.  Upon  the 
variations  which  arise  from  crossing  and  other  means, 
natural  selection  operates  in  the  production  of  new 
forms.  But  it  is  significant  that  these  new  fonns  usu- 
ally come  about  slowly  and  gradually.  It  is  the  desire 
of  the  cultiv:itor  to  produce  new  forms  quickly  and  of 
pronounced  distinctness.  He  therefore  employs  cross- 
ing between  unlike  types,  or  species,  hoping  thereby  to 
secure  wider  departures.  In  nature,  the  cross-breed  is 
the  beginning  of  a  process  of  breeding:  it  starts  off  the 
variation.  Man  is  often  tempted  to  look  upon  the  Hy- 
brid as  the  end.  If  the  products  of  a  given  cross  are 
not  to  his  liking,  he  throws  them  away  and  tries  again. 
The  most  expert  plant-breeders,  however,  now  hybridize 
to  get  a"break,"  and  thenceforth  depend  chiefly  on  selec- 
tion to  realize  their  clear-cut  ideals,  particularly  in  seed- 
propagated  plants. 

To  man  Hybrids  are  of  no  value  unless  they  can  be 
propagated.  By  seeds  they  usually  vary  immensely:  it 
is  difficult  to  "fix"  them  so  that  they  will  come  true. 
By  cuttings  or  layers  or  division,  however,  the  character 
of  the  parent  may  be  propagated  with  practical  cer- 
tainty: the  original  plant  is  divided,  and  the  parts  are 
put  on  the  market.  Nearly  all  commercial  Hybrids  are 
of  plants  which  are  thus  propagated  by  asexual  parts : 
Kieffer  pear.  Hybrid  grapes,  Wilson  blackberry.  Wild 
Goose  plum,  cannas,  roses,  begonias,  anthuriums,  fuch- 
sias, pelargoniums,  rhododendrons.  Since  the  Hybrid 
is  variable  when  propagated  by  seeds,  continued  selec- 
tion, or  plant-breeding,  must  be  employed  to  fix  and  es- 
tablish a  desirable  type. 

It  is  thus  seen  that  hybridization  rarely  gives  rise  to 
dominant  horticultural  seed-races,  but  rather  to  an  in- 
dividual plant  which  may  be  disseminated  by  some  di- 
visional means  of  propagation.  The  seeds  of  Hybrids  — 
as  of  the  modem  cannas  — may  give  rise  to  good  varie- 
ties, and  they  may  not;  but  these  new  varieties  are,  in 
their  turn,  usually  propagated  bymeans  of  asexual  parts 
if  they  are  to  be  kept  true. 

Practically  there  is  no  certainty  in  hybridization. 
Rarely  can  a  man  picture  to  himself  an  ideal  variety, 
and  then  by  means  of  hybridization  produce  it.  He 
hybridizes  plants  which  possess  some  of  the  character- 
istics of  the  desired  or  ideal  variety,  and  then  takes  his 
chances.  True  plant-breeding  sets  an  ideal,  and  then 
reaches  it  by  working  along  certain  deiinite  lines.  It 
seeks  first  to  secure  a  variation  in  the  desired  direction: 
this  may  be  secured  by  means  of  crossing,  change  of 
soil,  modification  of  food  supply,  and  other  changed  con- 
ditions. It  seeks,  then,  to  preserve  or  augment  the  form 
by  means  of  definite  selection. 

We  are  not  yet  able  to  formulate  positive  laws  of  hy- 
bridization. Every  Hybrid  is  a  law  unto  itself.  By 
the  study  of  many  examples  of  hybridization,  one  is  able 
to  construct  an  average  of  probabilities  as  to  what  will 
or  what  will  not  occur  in  a  given  case:  but  the  given 
case  may  contradict  all  the  probabilities  without  ap- 
parent cause.     Hybridization  is  an  empirical  subject. 

One  can  not  tell  what  species  will  or  will  not  hybridize 
except  })y  trying.  Hundreds  of  species  have  been  tried, 
and  for  them  the  knowledge  is  more  or  less  exact. 
Plants  hybridize  most  freely  which  are  the  subjects  of 
much  care  and  coddling:  the  orchids  are  the  best  ex- 
amples. In  these  groups.  Hybrids  are  chiefly  fanciers' 
plants,  valuable  often  only  because  they  are  Hybrids  or 
are   rare    and    curious.      One    cannot   tell    beforehand 
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whether  the  products  of  any  hybridization  will  be  exact 
intermediates,  or  in  what  way  or  degree  they  will  carry 
over  or  blend  the  parental  characters.  As  a  rule,  the 
more  closely  akin  the  species,  the  more  perfect  will  be 
the  blending  or  amalgamation  of  the  two.  See  Pollina- 
tion. 

The  literature  of  hybridization  is  extensive  but  scat- 
tered. The  standard  text  is  i^ocke's'iDie  Pflanzen-Misch- 
linge,"  1881.  The  possibilities  of  hybridization  as  a  factor 
in  plant-breeding  are  presented  in  many  aspects  in 
the  "Hybrid  Conference  Report "  of  the  Royal  Horticul- 
tural Society,  London,  1900.  There  are  special  books  de- 
voted to  orchid  Hybrids  (see  Orchids).  In  North  America 
there  has  been  little  fundamental  writing  on  the  subject. 
See  an  excellent  paper  by  Swingle  and  Webber,  Year- 
Book  of  theU.  S.  Dept.  Agric.  1897;  papers  in  Amei-i- 
can  Gardening,  1899,  pp.  397,  413,  431  ;  Bailey's  "Plant- 
Breeding,"  1895.  L.  H.  B. 

HYDRANGEA  (Greek,  hydor,  water,  and  aggeion, 
vessel  ;  alluding  to  the  cup-shaped  fruit).  Saxifragd- 
ceie.  Very  ornamental  deciduous  shrubs,  with  oppo- 
site, simple,  rarely  lobed,  petioled  Ivs.  and  small,  white, 
bluish  or  pinkish  fls.  in  corymbs  or  panicles,  bearing 
usually  marginal  .sterile  fls.,  with  enlarged  showy  se- 
pals, or  in  some  varieties  all  the  fls.  are  sterile  and  en- 
larged :  fr.  a  small,  insignificant  capsule.  U.panicu- 
lata  is  the  hardiest  of  all,  but  H.  arbore.'<ce)i.<<,  II.  riidiata 
and  H.  Bretschneideri  are  also  ;iliiin,st  lianly  North, 
while  M.  quercifolia  and  petii'laris  nipiirr  ;it  least  a 
very  sheltered  position  and  II.  Ifr/cusis,  n  iKiiita,  in- 
volucrata  and  virens  are  still  mure  teuder,  and  can  hardly 
be  grown  outdoors  North  except  when  well  protected  and 
sheltered.  They  grow  best  in  a  rich,  porous  and  some- 
what moist  soil  and  thrive  well  in  partly  shaded  posi- 
tions, but  flower  more  freely  in  full  sun  if  they  only  have 
sufficient  moisture.  All  Hydrangeas  are  well  adapted 
for  borders  of  shrubberies,  and  H.  paiiiculafa  and  hor- 
tensis,  especially  the  varieties  with  sterile  fls.,  are  very 
showy  as  single  specimens  on  the  lawn.  In  warmer  cli- 
mates the  latter  is  sometimes  used  for  ornamental 
hedges  (see  G.C.  III.  24:337  and  456);  but  it  is  not 
hardy  in  the  North.  These  and  also  most  of  the 
other  species  should  be  pruned  in  fall  or  early  spring, 
and  the  branches  of  the  previous  year  cut  back  to  1-3 
pairs  of  buds,  according  to  the  growth  of  the  branches 
and  the  desired  size  of  the  panicles;  if  only  slightly 
pruned  the  panicles  will  be  many  but  small.  Sometimes 
they  are  cut  back  every  year  almost  to  the  ground  and 
produce  then  enormous  panicles,  which,  however,  usu- 
ally need  artificial  support  and  lack  the  gracefulness  of 
less  severely  pruned  plants.  B.  paniculata,  var.  gran- 
di flora  can  "be  grown  in  a  small  standard  tree;  for  this 
purpose  vigorous  young  plants  should  be  selected  and 
planted  in  rich  soil,  and  cut  down  to  the  base.  The 
strongest  shoot  of  each  plant  will  attain  by  fall  the 
height  of  4-6  ft.,  if  freely  manured  and  watered  during 
the  summer;  in  autumn,  all  the  weaker  branches  are 
cut  ofl',  and  in  colder  climates  the  plants  should  be 
lifted  and  stored  in  a  frost-proof  pit  or  cellar,  since  the 
wood  is  not  usually  sufficiently  ripened  to  withstand 
severe  frost.  In  the  following  year  the  top  of  the  stem 
is  .allowpil  to  branch.  The  weaker  basal  shoots  may  be 
piij^'iMl  down  to  make  new  plants.  Strong-growing  varie- 
ties i.f  /[.  lim-lensis  may  be  treated  in  the  same  way  if 
stiinilard  plants  are  desired. 

//.  hoiietisis,  which  cannot  withstand  much  more 
than  10°  of  frost,  is  in  the  North  much  grown  as  a  pot- 
plant,  especially  the  more  showy  varieties  with  large 
heads  of  sterile  fls.,  and  is  extensively  used  for  outdoor 
decoration  during  the  summer.  Late  in  fall,  when  the 
Ivs.  have  fallen  after  frost,  the  plants  are  moved  to  a 
frost-proof  cellar  and  kept  rather  dry  until  spring,  when 
they  are  repotted  in  new  soil  and  the  growth  of  last 
year  cut  back  to  1  or  2  pairs  of  buds.  As  a  suitable  soil 
may  be  recommended  a  mixture  of  loam,  leaf -mold  and 
sand,  with  ground  bone,  dried  cow  manure  or  some  other 
kind  of  manure  added.  During  the  summer  a  liberal 
supply  of  water  should  be  given,  also  occasionally  ap- 
plications of  liquid  manure,  until  the  fls.  have  developed. 
They  may  also  be  planted  in  the  open  ground  during 
the  summer,  lifted  late  in  fall  with  a  large  ball  of  earth, 
stored  over  winter  in  a  coldframe  or  pit  and  planted  out 
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a^ain  in  spring;;  this  will  not  injure  in  any  way  the  pro- 
fusion of  tis.  In  certain  kinds  of  soil  the  pink  Horten- 
sias  show  a  tendency  to  turn  blue,  and  perhaps  this 
can  be  caused  by  adding  iron  filings  or  alum  to  the 
soil.  H.  hortensis  is  also  a  valuable  plant  for  forcing, 
and  is  much  grown  for  Easter,  especially  the  var.  Otaksa, 
on  account  of  its  dwarfer  habit.  Handsome  pot-plants 
can  be  grown  in  one  year  from  cuttings.  In  February 
or  March  cuttings  are  inserted 
in  the  propagating  house  with 
slight  bottom  heat, and  planted 
in  small  pots  as  soon  as  they 
are  rooted.  During  the  sum- 
mer they  may  be  easily  grown 
in  pots  and  plunged  outdoors 
in  coal  ashes  or  in  any  kind  of 
porous  soil,  transplanted  sev- 
eral times  and  freely  watered 
and  occasionally  manured;  or 
they  may  be  planted  out  in 
rich  soil,  exposed  to  the  full 
1,  where  water  should  be 
liberally  given  and  now  and 
then  an  application  of  liquid 
manure.  Last  of  September 
they  should  be  "repotted  in  8- 
inch  pots,  kept  shady  some 
days  until  established,  and 
afterwards  exposed  to  the  sun. 
After  the  first  frosts  they  may 
be  brought  into  a  cool  green- 
house. If  intended  to  have 
them  in  flower  for  Easter, 
they  should  be  transferred 
not  later  than  the  fore  part 
of  January  into  a  warmer 
house,  with  a  temperature 
gradually  rising  from  50°  to 
_  60°;     the    plants     should    be 

nil  Summer  cuttine  of  freely  watered,  and  about  once 
«.„q  ^^r.^^  ^o„-^  I  ♦«  a  week  an  application  of 
Hydraneea  paniculata,       .-      -,  ■  .•^  *. 

liquid  manure  given  until  the 

flower  buds  are  developed.  The  fls.  should  be  almost 
fully  developed  some  time  before  they  are  desired, 
that  they  may  be  hardened  off  in  a  cooler  house,  since 
overforced  plants  are  likely  to  collapse  if  exposed  to 
sudden  changes  of  temperature.  After  flowering,  the 
plants  are  pruned  and  repotted  or  planted  out  and 
treated  as  above  described  for  cuttings,  or  they  may  be 
thrown  away  and  another  set  of  plants  raised  from  cut- 
tings. 

H.  petiolaris  is  a  handsome  climbing  plant  for  cover- 
ing walls  and  trunks  of  trees,  and  grows  well  in  the 
shade,  but  fls.  freely  only  in  the  full  sun. 

The  Hydrangeas  are  readily  prop,  by  cuttings  of  half- 
ripened  or  nearly  ripe  wood  under  glass  in  summer 
(Fig.  1111);  also  by  hardwood  cuttings,  layers,  suckers 
or  division  of  older  plants.  H.  quercifolia  is  best  propa- 
gated by  suckers  or  by  layers  of  growing  wood  put  down 
in  summer.  Rarely  increased  by  seeds,  which  are  very 
small,  and  should  be  sown  in  fall  in  pans  or  boxes  and 
only  slightly  covered  with  soil. 

About  25  species  in  N.  and  S.  America,  Himal.  and  E. 
Asia.  Lvs.  without  stipules  :  fls.  perfect  in  terminal 
panicles  or  corymbs,  often  with  sterile  marginal  fls.; 
calyx  lobes  and  petals  4-5;  stamens  usually  10;  styles 
2-5,  short:  capsule  2-5-cened,  dehiscent  at  the  base  of 
the  styles,  with  many  minute  seeds. 


acuminata,  7  (1) 
arborescens,  3. 
Azisai,  7  (1). 
Belzoui.  7  (1). 
Bretschneideri,  6 
Burgeri,  7  (1). 
ccerulea,  7  (1). 
canescens,  4. 

cordata,  3. 
fimbriata,  7  (3). 
floribunda,  1. 
glabreseens,  6. 
grandiflora,  1. 
heteromalla.  5. 


iuvolucrata.  8. 
JapoTiica.  7  (1). 
Ltndleyi,  7  (1). 
marrosepala,  7  (iV 
Mandshurica,  7  (2) 
Mariesi,  7  (1). 
nigra,  7  (2). 
nivea,  4. 
Otaksa,  7  (2). 
paniculata,  1. 
Pekinensis,  6. 
petiolaris,  9, 
praBcox,  1. 


prohfera.  7  (3). 
pubescens,  5. 
quercifolia,  2. 
radiata,  4. 
rosalba,  7(1). 
roseo-marginata.  7 
rubro-pleua.  7(3). 
srrrata,  7 (1). 
^tellata,  7  (3). 


,  1. 
Thuuberpi, 
urficifoliti,  3. 
variegata,  7. 
vestita,  6. 


'(1). 


A.    Erect  or  spreuflinq  shrubs  :   stamrns  JO:  pitals  ex- 

pandtH.j. 

B.    Inn>irt'SC€nri  pyramtdal. 

1.  paniculata,  Sieb.  Shrub  or  small  tree,  to  30  ft., 
with  dense  globose  be.id:  lv.s.  elliptic  or  ovate,  acumi- 
nate, serrate,  sparingly  pubescent  above,  more  densely 
on  the  veins  beneath,  2-5  in. :  panicle  6-12  in.  long:  fls. 
whitish,  the  sterile  ones  changing  later  to  purplish  ; 
styles  3:  capsule  with  the  calyx  about  at  the  middle. 
Aug.,  Sept.  .lapaTi.  s.Z.  1)1.  — The  foUowingvarietiesare 
cult. :  Var.  floribunda,  Kegel.  Panicles  large,  with  more 
and  larger  sterile  lis.  Gt.  16:530.  Var.  grandifldra, 
Sieb.  (var.  hortensis,  Ma,s.im.).  Fig.  1112.  Almost  all 
fls.  sterile  ;  panicles  very  large  and  showy.  F.S. 
10:1665-66.  Gn.  10:37  and  54,  p.  376.  R.H.  187:!:5II. 
Mn.  8:119.  A. G. 18:313.  Gng.  3:357  and  5:3.  F.E.  8:214. 
S.H.  1:174.  Var.  praecox,  Rehd.  Almost  like  the  type, 
but  flowering  about  6  weeks  earlier,  in  the  middle  of 
July.  G.F.  10:363.  The  late  flowering  typical  form  is 
sometimes  called  var.  tardiva,  Hort.  H.  paniculata. 
var.  grandiflora  is  the  common  Hydrangea  of  lawns.  It 
is  seen  to  best  effect  when  planted  close  in  front  of  heavy 
shrubbery.    Cut  back  rather  heavily  in  early  spring. 

2.  quercifdlia,  Bartr.  Shrub,  w'th  spreading  branches 
to  6  ft.  •  young  branches  densely  ferrugineously  tomen- 
tose:  lvs.  long-petioled,  roundish  or  broadly  ovate,  pin- 
nately  lobed  with  serrate  lobes,  glabrous  above  at  length, 
whitish  tomentose  beneath,  4-8  in.  long:  panicle  4-7  in. 
long:  fls.  pinkish  white,  the  sterile  ones  turning  pur- 
ple. June.  Ky.  to  Alab.  and  Fla.  B.M.  975.  Gng.  2:305. 
Hardy  at  Philadelphia. 

BB.   Inflorescence  cori/mhose,  flat  or  globular. 

0.    Cyme  without  involucre  at  the  base. 

D.    Styles   nsuiilly    2:    capsule  with    the    calyx   at   tie 

apex, 

3.  arborescens,  Linn.  {H.  urticifdlia,  Hort.).  Erect 
shrub,  4-10  ft. :  lvs.  long-petioled,  ovate,  acute  or  acu- 
minate, rounded  or  cordate  at  the  base,  serrate,  green 
and  glabrous  on  both  sides  or  somewhat  pubescent  or 
glaucous  beneath,  3-6  in.  long  :  cymes  2-5  in.  broad, 
with  none  or  few  sterile  fls.  June,  July.  N.  J.  to  Iowa, 
south  to  Pla.  and  Mo.  B.M.  13:437.-Var.  cord4ta,  Torr. 
&  Gr.,  has  the  lvs.  broadly  ovate  and  cordate.  — Var. 
stSrilis,  Torr.  &  Gr.  Almost  all  fls.  sterile,  known  also 
as  Hills  of  Snow. 

4.  radiata,  Walt.  (,R.  nlvea,  Michx.).  Similar  to  the 
former,  but  lvs.  densely  whitish  tomentose  beneath  and 
cymes  always  with  sterile  fls.  June,  July.  N.  ('.  tn  :Mo., 
south  to  Ga.  B.B.  2:185.— Var.  canescens,  I)ip]>.  (//. 
cajiesccns,  Hort.  if.  cinerea,  SmM).  Lvs.  fjrayisb  to- 
mentose beneath,  sometimes  pubescent  above.  Tenn.  to 
Ga.— Hardy  about  Philadelphia. 

DD.    Styles  usually  S :  capsule  with  the  calyx  near  the 
middle. 

5.  vestita.  Wall.  (IT.  heteromalla,  Don.  H.  pubis- 
cens,  Decne.).  Shrub,  to  10  ft.:  petiole  deeply  grooved 
and  miargined,  red:  lvs.  ovate,  acuminate,  densely  .se- 
tosely  dentate,  almost  glabrous  above,  densely  whitish- 
tomentose  beneath,  4-8  in.  long  :  cyme  5-8  in.  broad, 
with  bracts  ;  sepals  of  sterile  fls.  elliptic  or  obovate, 
acute  or  mucronulate:  capsule  with  the  calyx  above  the 
middle.  June,  July.  Himal.  F.S.  4:378-79.  G.C.  U. 
22:617. 

6.  Bretschneideri,  Dipp.  (IT.  vestita,  var.  pubescens, 
Maxim.  II.  rekiuensis,  Hort.).  Shrub,  to  8  ft. :  petioles 
not  margined  ;  lvs.  ovate  or  elliptic-ovate  to  oblong- 
ovate,  acute  or  acuminate,  serrate  with  short  callous 
teeth,  more  or  less  pubescent  beneath,  3-5  in.  long; 
cymes  similar  to  the  former  but  smaller  and  denser,  se- 
pals roundish,  olitTise:  capsule  with  the  calyx  near  the 
middle.  July.  N.  ( 'hiTKi,  Setshuen.  G.F.  3:17and  6:396. 
—  Var.  glabreseens,  Hrhd.  {II.  serrata,  Koehne,  not 
DC).  Lvs.  smaller,  elliptic,  more  coarsely  serrate  and 
only  sparingly  pubescent. 

7.  hortensis,  Smith  (B.  Eortinsia,  DC.  E.  opuMdes, 
C.  Koch.  ff.  Japdnica,  Sieb.).  Shrub,  to  8  ft.,  almost 
glabrous  :  lvs.  ovate  or  ovate-elliptic,  acuminate  or 
acute,  coarsely  serrate,  5-8  in.  long:  fls.  in  large  cymes 
without    bracts,  white,  bluish    or   pink,  few  or   all   of 
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them  sterile. —The  greenhouse  Hydrangea.  June,  July, 
but  blooming  in  winter  under  glass.  A  large  number  of 
varieties  have  been  introduced  from  Japan  and  China, 
where  this  species  has  been  extensively  cultivated  for 
many  centuries,  and  where  it  is  native.  The  following 
are  some  of  the  best  known.  They  may  be  divided  into 
3  groups: 

(1)  Japonica  group:  cymes  flat,  with  sterile  and  fertile 

flowers. 
Var.  acuminata,  A.  Gray  (H.  acumincLta,  Sieb.  & 
Zucc.  n.  Bitergeri,  Sieb.  &  Zucc).  Lvs.  ovate-lanceo- 
late, acuminate,  sparingly  appressed-pubescent;  sterile 
lis.  with  elliptic  entire  sepals,  usually  blue.  S.Z.  56-57, 
Var.  Azisal,  Maxim.  (S.  Azisai,  Sieb.).  Lvs.  elliptic- 
ovate,  glabrous  :  sterile  fls.  with  obovate  sepals,  long- 
pedicelled,  overtopping  the  fertile  ones.  S.Z.  51.  Var. 
Belzdni,  Maxim.  {H.  Belzonii,  Sieb.  &  Zucc.  H.  Japon- 
ica, var.  coeriilea.  Hook.  if.  Japonica,  var.  caerules- 
cens,  Regl. ),  Of  dwarfer  and  stouter  habit  :  lvs.  ovate 
or  obovate,  short-acuminate,  glabrous,  somewhat  thick: 
sterile  11&.  whitish,  pinkisli  or  Iilnish.with  rhombic,  iisu- 
ally  entire  sepals.  S.Z.  .')-'.  B.^I,  rj,'.'!.  Here  belongs 
also  var.  Imin'mtrlr,'  A'laiiinf  with  pink  fls.  R,H. 
1868:471.  Var.  Japonica,  Jlaxini.  ( //.  Japonica,  Sieb.). 
Lvs.  ovate  to  elliptic,  acuminate,  glaljrous  :  sepals 
broadly  ovate,  toothed,  pink.  S.Z.  5H.  B.R.  30:61.  R.H. 
l»li:^0  (as  H.  acuminata).  Var.  macros^pala,  Rgl.  Dif- 
fers from  the  former  only  by  its  larger  sepals.  Gt. 
15:520.  Var.  M&riesi,  Hort.,  seems  also  not  much  differ- 
ent, but  has  somewhat  broader  lvs.,  and  the  pink  sterile 
fls.  are  very  large,  3-3!^  in.  across.  Gn.  54:1196.  G.C. 
III.  23,  suppl.  5-28.  Var.  rosalba,  Van  Houtte  (H.  Lind- 
leyi,  Hort.).  Lvs.  ovate  or  elliptic-ovate,  acuminate, 
sparingly  hairy:  sepals  dentate,  ovate  or  broadly  ovate, 
white  and  pink  or  white  changing  to  pink.  S.S.  16:1649- 
50.  R.H.  1866:430.  Gn.  46:990.  Var.  serrata,  K.'lid. 
(H.  serrata,  DC.  ff.  Thfinbergi,  Sieb.  &  Zucc.  Il.cya- 
nea,  Hort.).  Lvs.  elliptic  or  ovate,  narrowed  at  both 
ends,  serrate,  sparingly  appressed-hairy,  l}^-3  in.  long: 
cymes  small,  3-4  in.  broad:  fls.  pinkish  or  bluish;  sepals 
roundish,  obtuse  or  emarginate.  S.Z.  58.   G.C.  1870:1699. 

(2)  Hortensia  group:    cymes  globose,  with  almost  all 

fls.  sterile. 
Var.  nlgrra,  Arb.  Kew.  {ff.  Mandshilrica,  Koehne. 
S.  opuloldes,  var.  cyandclada,  Dipp.  H.  nigra,  Carr. 
H.  ramulis  coccineis  and  ram.  pictis,  Hort.).  Branches 
dark  purple  or  vio' it,  often  almost  black:  lvs.  ovate- 
elliptic,  acute:  eyries  large,  with  purple  peduncles:  se- 
pals pink  or  bluish,  obovate.  A. F.  5:360.  Var.  Hortfin- 
sia,  Maxim.  Lvs.  large,  elliptic,  glabrous  :  sepals 
broadly  ovate,  entire,  usually  pink.  This  is  the  form 
which  first  came  into  cultivation  outside  of  Japan  and 
China,  and  is  said  to  have  been  introduced  from  China  to 
England  in  1790,  by  Joseph  Banks.  B.M.  438.  G.C.  III. 
24:45.  Gn.  45,  p.  12;  50,  pp.  123,  256,  ,367;  52:281.  Var. 
Otiksa,  Maxim,  {ff.  Otaksa,  Sieb.  &  Zucc).  Fig.  1113. 
Dwarfer,  but  of  vigorous  growth:   lvs.  obovate,  short- 


acuminate  rather  thick  glabrous  sepals  obovate,  en- 
tire, pink  or  blue  S  Z  52  F  S  17  17)2-33  Gn  ^0:1079. 
R.H.  1868  4o0  Mn  5  p  105  A  G  11  415  A  !■  10:1015. 
P.E.  9:52  and  401     Gng  5  161     Var  plfina  Rgl     Similar 


1112    Hydrangea  panieulata 


Hydrangea  hortens: 

to  var.  Hortensia,  but  sepals  toothed.  Var.  Thomas 
Hogg,  Hort.  Lvs.  elliptic  or  ovate,  rather  small;  heads 
large,  pure  white.  This  variety  is  somewhat  dwarfer 
than  the  common  Hydrangea  and  is,  besides  Otaksa, 
the  best  as  a  pot-plant.  It  is  also  to  be  recommended 
for  outdoor  cultivation,  as  it  is  one  of  the  hardiest. 

(3)   Stellafa  group:   fls.  with  many  narrow  sepals. 

Var.  steliata,  Maxim.  {S.  stelUta,  Sieb.  &  Zucc). 
Lvs.  ovate  or  ovate-oblong,  sparingly  pubescent:  cymes 
with  larger  sterile  and  smaller  fertile  fls.,  both  with 
many  narrow-elliptic  sepals.  S.Z.  59.  Var.  fimbri&ta, 
Dipp.  Cymes  rather  dense,  with  almost  all  the  fls. 
sterile:  sepals  fimbriate,  white,  pink  toward  the  base. 
G.C.  III.  23,  suppl.  5:28.  Var.  prolifera,  lli.it.  iff.  stel- 
lata,Ya.T.prolifera,Rg\.).  The  fntili'  lis.  li.aring  1  or 
few  smaller  ones  in  the  centi-r.  \'ar.  rubro-plena,  Dipp. 
Cymes  rather  dense,  with  almost  all  tls.  sterile,  chang- 
ing from  pink  or  pale  lilac  to  dark  red. 

There  are  also  some  varieties  with  variegated  lvs.,  as 
var.  variegita,  Regel,  a  form  of  var.  Belzoni,  with  the 
lvs.  edged  white  (F.S.  7:696) ;  var.  tricolor,  Hort.,  with 
the  lvs.  variegated  with  white  and  edged  yellow;  var. 
rdaeo-margin^ta,  Hort.,  with  the  lvs.  spotted  white  and 
edged  pink. 

cc.    Cyme  enclosed  before  expanding  by  C-8 
large,  deciduous  bracts. 

8.  involucrslta,  Sieb.  Low  shrub,  to  5  ft.: 
lvs. oblong,  acuminate,  densely  and  sharply  ser- 
rate, appressed,  pubescent  on  both  sides,  rough 
to  the  touch,  4-8  in.  long:  bracts  at  the  base  of 
the  cyme  large,  orbicular;  smaller  bracts  none: 
fertile  fls.  blue  or  pinkish,  sterile  ones  whitish: 
capsule  with  the  calyx  at  the  apex;  styles  usu- 
ally 2.  Aug.  Jap.  S.Z.  63.  J. H.  III.  32:103. 
E.  Sapphire,  introduced  1890  by  Lovett,  seems 
to  belong  here.  Var.  hortensia,  Maxim.  Fls. 
double,  usually  pink  and  often  proliferous. 
S.Z.  64.    F.S.  3:187. 

AA.  Climbing  by  aerial  rootlets:  stamens  15: 
petals  cap-like,  cohering,  falling  off  as 
a  whole. 

9.  petiolaris,  Sieb.  &  Zucc.  {H.  scdndens, 
Maxim.,  not  DC.    ff.  voliibilis,  Hort.).    Climb- 
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ing  to  80  ft.  in  Japan:  Ivs.  long-petioled,  broadly  ovate- 
cordate  to  elliptic,  acute  or  acuminate,  crenately  ser- 
rate, almost  glabrous,  2-t  in.  long:  cymes  rather  loose, 
-810  in.  across,  with  rather  few  sterile  fls. ;  styles  usu- 
ally 2:  capsule  with  the  calyx  at  the  apex.  July.  Japan, 
Sacchalin.  B.  M.  6788.  S.  Z.  54,  59,  2,  92.  M.  D.  G. 
1897:23&-37.  S.H.  2:191-93.— A  very  variable  species, 
figured  and  described  by  Sieb.  &  Zucc.  under  three  dif- 
ferent names.  In  gardens  it  is  often  met  with  under 
the  name  of  Srhizophragma  hydrangeoides,  another 
Jap.^nese  climber  of  similar  habit,  which,  however,  is 
easily  distinguished  by  its  sinuately  dentate  Ivs.  and 
Its  sterile  fls.  having  only  one  large  cordate  sepal. 

H.  altissima,  Wall.  Allied  to  H.  petiolaris,  but  less  high 
climbing,  often  only  a  spreading  shnib,  to  15  f t. :  Ivs.  ovate- 
laaceolate:  stamens  10.  Himal.— if .  dspera,  Don.  Shrub,  to 
20  ft.,  simiKir  to  H.  vestita:  Ivs.  oblong-lanceolat«.  densely  pu- 
bescent beneath:  sepals  usually  toothed:  fr.  with  the  calyx  at 
the  apex.  Hlmal.  Tender.— if.  hirta.  Sieb.  &  Zucc.  Shrub,  to 
4  ft.:  Ivs.  broad-elUptic,  coarsely  incised-serrate:  cymes  without 
sterile  fls.  Jap.  S.Z.  62.  Not  very  decorative.— S.  robiUta, 
Hook.  f.  &  Thorns.  {H.  cyanema,  Nutt.).  Spreading  shrub,  to 
15  ft.,  with  large  ovate  Ivs.,  pubescent  on  both  sides:  sterile 
fls.  with  toothed  sepals:  capsule  with  the  calyx  at  the  apes. 
Hlmal.  B.M.5038.  Handsome  in  bloom,  but  tender.— il.  pJrcns, 
Sieb.  Slender  shrub,  to  6  ft. :  Ivs.  elliptic  or  lanceolate,  coarsely 
serrate.  1-23^  in. :  cymes  rather  few-fld.,  sterile  fls.  with  3  or  4 
large,  unequal  sepals,  white.  Jap.  S.Z.  60.  A  desirable  shrub, 
with  gracefu.  and  delicate  fls.  and  with  the  Ivs.  often  hand- 
somely variegated  along  the  veins,  but  tender. 

AU-RED   ReHDER. 

HYDRASTIS  (name  of  doubtful  meaning).  Ifcniiiiicit- 
Idcecp.  Two  species  of  hardy  herbaceous  perennials, 
one  from  Japan  and  one  from  N.  Araer.  Stem  erect, 
pubescent:  Ivs.  palmately  5-7-lobed,  serrate:  fls.  green- 
ish white,  small,  solitary;  sepals  3,  petal-like,  falling 
early;  petals  none;  stamens  many;  carpels  2-ovtiled,  in 
fruit  becoming  aggregated  berries.  Requires  moist 
situations  in  good,  rich  loam  and  leaf-mold.  Prop,  by 
division  of  the  root,  and  by  seed. 

Canadensis,  Linn.  Orange  Root.  Golden-seal. 
Stem  4-10  in.  long,  from  a  thick,  yellow  rootstock: 
basal  Ivs.  5-8  in.  broad;  stem  Ivs.  2,  lower  one  petioled, 
upper  sessile  and  near  the  small  flower:  fr.  in  ovoid 
head,  the  8-12  fleshy  carpels  tipped  with  a  short,  curved 
beak.  April.  Eastern  U.  S.,  in  rich  woods.  B.M.  .3019 
(in  flower);  3232  (in  fruit).  — Used  in  gardens  for  the 
showy  leaves  and  beautiful  red  fnzit ;  root  used  in 
medicine.  K.  C.  Davis. 

HYDRIASTfiLE  (Greek,  icater  and  column;  the  tall 
trunks  growing  near  springs).  Pahnicecf.  A  genus  of 
one  species,  a  tropical  Australian  palm  advertised  by 
perhaps  only  one  American  dealer  as  Kentia  Wendtayi 
diana.  It  is  told,  however,  from  the  Kentias  in  foliage 
by  the  leaf-segments  split  at  the  apex  instead  of  acumi- 
nate and  not  split.  More  fundamentally,  it  differs  in 
having  the  ovule  on  the  side  of  the  cell  instead  of  at  the 
bottom,  as  in  Kentia.  In  this  respect  it  agrees  with  the 
group  of  genera  mentioned  under  Hedyscepe,  but  it 
differs  from  that  group  in  having  the  fls.  borne  in  4 
ranks  instead  of  spirally.  Hydriastele  is  a  spineless 
palm  with  erect  winged  caudex:  Ivs.  terminal,  pinnati- 
sect;  segments  alternate,  linear,  split  at  the  apex;  mid- 
veins  covered  below  with  caducous  scales;  margins  thin; 
rachis  laterally  compressed,  dorsally  convex  ;  face  of 
the  petiole  concave;  sheath  rather  short:  spadices  with 
short,  wide  peduncles,  branched  from  the  base,  the 
branches  obtusely  quadrate,  long,  slender,  pendulous: 
spathes  2,  complete,  compressed,  deciduous,  the  lower 
one  ancipital;  bracts  and  bractlets  connate;  fruit  small, 
ellips(iid:il,  smooth  or  ribbed.    For  culture,  see  Palms. 

Wendlandiana,  H.  Wendl.  &  Drude  (Kftttia  Wend- 
hiiulidiiii.  F  Muell.).  A  tall  palm.  Leaves  many  feet 
long;  segments  numerous,  unequal,  the  longest  IH  ft., 
the  upper  ones  confluent  at  the  base,  all  denticulate  at 
the  apex.    Queensland.  Jared  G.  Smith. 

This  distinct  and  excellent  palm  has  hitherto  been 
rare,  but  now  that  the  seeds  are  being  produced  in  tropi- 
cal nurseries  it  is  fast  becoming  popular.  The  seeds 
are  round,  fairly  hard,  and  resemble  those  of  Archonto- 
phcenix  Alexandra'.  The  characteristic  Ivs.  are  pinnati- 
fid,  the  segments  being  irregtilar  and  somewhat  jagged 
at  the  apex,  after  the  fashion  of  a  Fish  Tail  palm  or 


Caryota.  It  stands  the  temperature  of  an  ordinary  living 
room  better  than  many  other  palms.  For  rapid  growth 
it  needs  more  heat  than  Howea  Belmoreayia  and  Pars- 
teriana.  In  the  greenhouse  a  temperature  of  GO  to  70° 
is  most  congenial.  A  lower  temperature  will  not  hurt 
it,  but  gives  a  slower  and  more  compact  growth.  It 
loves  plenty  of  moisture,  and  frequent  syringing  is 
beneficial.  For  potting  soil,  it  likes  rich  loam,  with 
plenty  of  sharp  sand  and  good  drainage.  The  seeds  and 
seedlings  should  be  treated  more  like  the  commercial 
Areca,  i.e.,  Chrysalidocarpus  Intescens.  It  forms  a  sin- 
gle stem  when  only  3  ft.  high,  and  grows  to  a  height  of 
20  ft.  or  more  in  cult.  It  is  at  its  best  when  10  to  15  ft. 
high.  When  well  established  and  pot-bound  it  loves 
high  feeding,  as  does  Chrysalidocarpus  lufescens.  This 
palm  has  a  bright  future  commercially. 

H.  A.  SlEBBECHT. 

HYDE6CHARIS  (Greek,  graceful  water  plant) 
Hy'lii,rh,iriihir,ir.  Feogbit.  a  genus  of  one  species, 
an  :ii|ii:itic'  iil:[iif.  grown  in  a  few  aquaria.  It  is  found  in 
ditch, 's  :ind  ponds  in  Europe  and  temperate  Asia.  H, 
Morsus-ranae,  Linn.,  has  floating  stems  resembling  run- 
ners, anil  tufts  of  radical  leaves,  and  submerged  roots. 
Lvs.  stalked,  roundish,  with  a  heart-shaped  base,  rather 
thick,  about  2  in.  across:  peduncles  of  the  staminate 
plant  bearing  2-3  fls.  on  long  pedicels,  which  spring  from 
a  spathe  of  2  thin  bracts:  petals  3,  white,  stamens  3-12: 
spathe  of  the  pi.stillate  fls.  sessile  among  the  ivs.:  styles 
6,  with  2-cleft  stigmas.  For  American  Frogbit,  see  Lim- 
nobium. 

Hydrocharis  dies  in  the  fall,  but  winter  buds  (see 
similar  buds  of  Elodea,  Fig.  759)  break  oil  and  sink 
when  the  old  plants  die.  In  spring,  or  in  the  green- 
house or  aquarium  under  genial  conditions,  they  start 
early  into  growth,  the  scales  bursting  and  ayoung  leaf  de- 
veloping and  then  the  whole  rises  to  the  surface.  It  is  a 
very  interesting  plant.  Its  fine,  silky  roots  are  beauti- 
ful and  attractive  in  the  aquarium,  as  well  as  the  soft, 
tender  leaves  and  delicate  flowers.  Wll.  Tricker. 

HYDR6CLEYS.    See  Limnocharis. 

HYDR0C6TYLE  (Greek,  water  and  beaker;  the 
plants  thrive  in  moist  places,  and  the  roundish  lvs.  have 
a  cup-like  depression  in  the  middle).  Umbellifer(v. 
This  includes  a  plant  which,  according  to  J.  N.  Rose,  is 
considerably  used  at  Washington,  D.C.,  for  carpet  bed- 
ding under  the  name  of  II .  sibtlwrpioides,  but,  like  many 
other  bedding  plants  its  name  seems  not  to  appear  in 


1114.   Hydrocotyle  rotundilol 


the  leading  retail  catalogues,  American  or  foreign.  Fig. 
1114  is  the  only  accessible  picture  of  the  plant,  except 
that  in  Hooker's  Exotic  Flora  as  H.  nitidiila.  The 
plant  has  shining  lvs.  M-1  in.  across,  and  is  perhaps 
perennial.  It  is  prostrate  and  roots  at  the  nodes.  The 
genus  contains  about  70  widely  scattered  species,  mostly 
inhabiting  swamps,  and  has  no  near  allies  of  garden 
value.    The  species  vary  widely  in  habit  and  otherwise. 


HYDROCOTYLE 

Important  generic  characters  are  fr.  strongly  com- 
pressed: calyx  teeth  minute  or  obsolete;  petals  concave, 
valvate  or  imbricate;  umbels  simple.  For  culture,  see 
Beddtng. 

rotundifdlia,  Roxb.  (IT.  sibthorpMdes,  Lem.  Sib- 
thiir/iiii  J'Jnropcea,  Hort.,  not  Linn.).  Fig.  1114.  Lvs. 
orlji(_"uiar,  cordate,  subentire  or  7-9-lobed  to  the  middle 
or  lower,  doubly  crenate  :  umbel  6-8-fid. :  fr.  2-ribbed. 
Trop.  Asia  and  Afr.  Numerous  synonyms  are  accounted 
for  by  the  variable  length  of  the  petiole.  -^-y   j];_ 

HYDKOPHYLLUM  (Greek,  water-leaf;  application 
obscure).  Mffdrophi/lldcete.  About  7  species  of  Ameri- 
can hardy  lierbaceous  plants,  mostly  North  American, 
and  perennial,  with  pinnate  or  palmately  cut  foliage  and 
cyniose  clusters  of  numerous  small  white,  lilac,  light 
blue,  purplish  or  violet  fls.  borne  in  early  summer. 
These  plants  grow  a  foot  or  two  high,  and  are  desirable 
for  shady  situations  where  other  plants  do  not  succeed. 
They  are  obtainable  from  dealers  in  native  plants  and 
collectors.  Floral  parts  in  5's:  ovary  2-celled:  styles  2. 
Important  generic  characters  are :  calyx  appendaged  or 
not:  corolla  bell-shaped,  the  tube  within  bearing  a  lin- 
ear, longitudinal  appendage  opposite  each  lobe,  with  in- 
folded edges,  forming  a  nectariferous  groove. 

A.    Calyx  appendaged  with  a  reflexed  lobe  at  each 

sinus. 
appendicuiatum,  Michx.    Biennial  (all  the  others  per- 
enniall.  Iiirsiiti- with  long  spreading  hairs:  root-lvs.  pin- 
natidv  ."-T-p:irtfcl  :    stem-lvs.  palmately    5-7-angulated- 
lobed:   tls.  violet  or  purple.    B.B.  3:11. 
AA.    Cahjxnnt  prominently  appendaged  (often  minutely 
appendaged  in  H.  Canudense). 
B.   Lvs.  palmately  cut. 
Canad^nse,  Linn.    Pis.  mostly  greenish  white:    some- 
times purplish.    B.R.  3:242.    B.B.  3:44. 
BB.    Lvs.  pinnately  cut. 
O.    Peduncle  shorter   than  the  petioles. 
capittltum,   Dougl.      Tufted,   about  9   in.  high  :    lvs. 
softly  hirsute  or  pubescent.    This  and  the  next  are  the 
only  2  far  western  species. 

cc.    Peduncle  longer  than  the  petioles. 
D.    Dirisions  of  the  leaf  7-15. 
occidentale,  Gray.     Pubescent,  hirsute   or  sparingly 
hispid:  tls.  violet-purple,  varying  to  white:  1  ft.  or  more. 
DD.    Divisions  of  the  leaf  3-5. 
Virginicum,  Linn.    Glabrous  or  nearly  so:    fls.  white 
or  violet-purple.    B.B.  3:43. 

HYDROTAnIA  (Greek,  water  and  band;  referring 
to  a  triangular  glandular  bar  which  secretes  nectar). 
Iriddcete.  Four  species  of  tender  bulbs  from  Mexico 
and  Peru,  more  curious  than  beautiful,  allied  to  Tigri- 
dia,  which  see  for  culture.  The  following  is  procurable 
from  Dutch  bulb  growers. 

Van-HoHttei,  Baker.  Stem  2-3  ft.  long,  bearing  2-3 
fls.:  lvs.  lanceolate,  plaited,  the  lower  1  ft.  long:  spathes 
inflated,  2  in.  long  :  perianth  campanulate;  outer  seg- 
ments oblong,  over  1  in.  long,  greenish  outside,  inside 
dark  brown,  much  veined,  yellowish  at  tip;  inner  seg- 
ments suborbicular,  half  as  long,  pale  lilac,  somewhat 
veined.    F.S.  21:2174,  as  Tigridia  Houttei. 

HYMEN.ffiA  (application  obscure).  Leguminbscs. 
This  includes  a  tree  cult,  in  S.  Calif,  for  its  economic 
interest.  According  to  Von  Mueller,  the  timber  is  hard, 
extremely  heavy,  close-grained,  used  for  select  wheel- 
work,  treenails,  beams,  planks,  and  in  various  machinery. 
A  fragrant,  amber-like  resin,  known  as  West  Indian 
copal,  exudes  from  the  stem.  A  tree  of  colossal  size 
and  remarkable  longevity,  found  in  the  West  Indies, 
Trop.  Amer.  and  subtropical  S.  Amer.  A  genus  of  8 
species  of  tropical  American  trees:  Ifts.  2,  leathery, 
said  to  close  at  night:  fls.  white,  in  short,  densely 
corymbose  panicles;  sepals  4:  petals  5,  sessile;  sta- 
mens 10:  stigma  small:  pod  short,  indehiscent,  woody. 

Courbarll,  Linn.  Lfts.  unequal-sided,  obliquely  ob- 
long-lanceolate: Hs.  pedicellate:  pod  few-seeded, 'filled 
with  an  edible  mealy  pulp  with  a  honey-like  taste. 
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HYMENOCALLIS  (beautiful  membrane,  alluding  to 
the  webbed  filaments).  Including  Ismene.  Amarytli- 
d&cece.  Spider  Lily.  Sea  Daffodil.  Bulbous  plants 
of  about  30  species  of  the  warm  parts  of  the  New  World 
(one  in  Africa),  cult,  for  the  fragrant  white  (in  1  spe- 
cies yellow),  umbellate  fls.  Perianth  with  a  cy/mdrical 
tube,  equal  linear  or  lanceolate  segments:  stamens  6, 
the  filaments  free  above  but  webbed  and  united  into  a 
cup  below,  the  anthers  narrow  and  versatile:  ovarv  3- 
loculed,  with  2  ovules  in  each,  bearing  a  long,  slender 
style  and  capitate  stigma:  scape  solid  and  compressed, 
arising  from  a  tunicated  bulb:  lvs.  oblong  or  strap- 
shape.  The  genus  is  represented  in  the  Old  World  by 
Pancratium,  which  differs  chiefly  in  having  many  ovules 
in  each  locule.  For  an  account  of  the  species,  see 
Baker,  Amaryllideai,  pp.  120-129  (1888). 

Some  of  the  species  of  Hymenocallis  are  winter 
bloomers  ;  these  should  be  treated  essentially  like 
Crinums,  being  rested  or  kept  slow  in  the  summer. 
They  require  a  warm  temperature.  Of  such  are  H. 
macrostephana,  IT.  speciosa,  H.  Caribwa.  Other  species 
require  an  intermediate  or  conservatory  temperature, 
and  bloom  in  spring  or  summer,  resting  in  winter. 
Of  such  are  H.  ealathina,  H.  Sarrisiana,  IT.  Macle- 
ana,  H.  lacera,  H.  littoralis.  Some  of  these  latter  or 
intermediate-house  species  ai*e  hardy  in  the  southern 
states,  there  blooming  in  spring,  as  H.  lacera,  H.  Gal- 
vestonensis,  and  others.  The  species  of  Hymenocallis 
require  no  special  treatment  (see  Bubs),  except  that 
the  same  bulbs  may  be  flowered  year  after  year  if  they 
receive  good  care.  Use  turfy  or  peaty  soil  that  will  not 
become  "sour"  or  soggy.  Prop,  by  offsets  from  the 
bulbs. 

INDEX. 

ealathina,  12.  Havrisiana,  6.  rotata,  9. 

Caribffla,  7.  lacera.  9.  Senegambica,  5. 

declinatum,  7.  littoralis,  4.  speciosa,  3. 

Galvestonensis,  8.  M.icleana,  11.  tiibiflora,  1. 

Gicianense,  1.  macrostephana,  10. 

A.    Filaments  long  and  slender  beyond  the  small  cup. 
B.    Lvs.  distinctly  petioled. 

1.  tubifldra,  Salisb.  Bulb  ovoid,  about  4  in.  in  diam., 
short-necked :  leaf -blade  about  a  foot  long  and  one-third 
to  one-half  as  broad  at  the  middle,  the  petiole  6-12  in. 
long:  scape  1  ft.  tall:  fls.  many  in  the  umbel  and  ses- 
sile, the  valves  or  bracts  broad  and  cuspidate:  tube  of 
perianth  greenish,  6-8  in.  long,  the  linear  white  reflex- 
ing  segments  4  in.  long:  cup  1  in.  long,  not  toothed,  less 
than  half  or  a  third  the  length  of  the  free  part  of  the 
filament.  Northeastern  S.  Amer.  B.R.  4:265,  as  Pan- 
cratium Gulanense,  Ker. 

2.  undulita,  Herb.  Bulb  ovoid,  3-4  in.  in  diam.:  lvs. 
with  an  oblong  blade  1  ft.  long  and  half  as  wide,  cross- 
veined:  scape  2  ft.  long,  compressed:  fls.  about  10,  ses- 
sile, the  tube  6-7  in.  long,  and  the  segments  3-4  in. 
long  and  linear,  white,  with  tinged  red  cup  an  inch  long. 
Venezuela. 

3.  specidsa,  Salisb.  Bulb  globular,  3-4  in.  in  diam.: 
lvs.  20  or  less,  large  (often  2  ft.  long),  oblauceolate-ob- 
long  and  acute,  narrowed  into  a  channelled  petiole  : 
scape  mostly  shorter  than  the  foliage,  glaucous:  fls. 
10-15,  on  very  short  pedicels,  the  bracts  or  spathe- 
valves  3-4  in.  long:  tube  of  perianth  greenish,  3-4  in. 
long,  the  segments  often  twice  longer  (entire  fl.  often 
9  in.  long):  cup  about  VAin.  long,  toothed,  the  free 
parts  of  the  filaments  little  longer  than  the  cup.  W. 
Indies.  B.M.  1453.  Gn.  47,  p,  294.  F.  1883,  p.  71. -One 
of  the  best.  The  bulb  improves  with  age  if  care  is  taken 
in  growing  and  repotting.  The  lvs.  are  evergreen  and 
handsome.  Fls.  very  fragrant,  retaining  their  scent 
even  when  dried.  Blooms  in  winter.  This  and  H. 
macrostephana  are  the  most  showy  species. 

B.    Lvs.  not  petioled,  strap-shaped. 
c.    Perianth  tube  mostly  above  S  in.  long. 

4.  littorllliB,  Salisb.  Bulb  3-4  in.  in  diam. :  lvs.  about 
12,  2-3  ft.  long,  IH  in.  broad,  acute:  scape  2-edged,  2  ft. 
or  less  tall:  Hs.  4-8  in  a  sessile  umbel,  the  tube  0-7  in. 
long  and  green-tinged,  the  segments  linear  and  recurved, 
4  in.  long,  joined  to  the  base  of  the  cup:  the  cup  funnel- 
shape,  broader  and  longer,  toothed,  the  free  part  of  the 
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filaments  about  2-3  in.  long  :  style  about  equaling  the 
stamens.  Tropics.  Gu.  53,  p.  57.  — Long  known  in  cult., 
but  less  showy  than  other  species. 

5.  Senegimbica,  Kunth  &  Bouch^.  Lvs.  somewhat 
curved,  acute,  2  ft.  long,  2  in.  broad  at  the  widest  place: 
scape  about  as  long  as  the  lvs. :  fls,  6-8  in  a  sessile 
umbel,  the  tube  5-6  in.  long,  segments  very  narrow  and 
4  in.  long  :  cup  funnel-shaped,  1  in.  long  and  somewhat 
broader,  the  free  parts  of  the  fila,ments  2  in.  long.  W. 
Africa. 

6.  HarTisi&na,  Herb.  Bulb  globular,  small  (less  than 
2  in.  in  diam.):  lvs.  only  3-6,  a  foot  long  and  2  in. 
broad,  much  narrowed  below:  scape  less  than  1  ft.  tall, 
slender,  glaucous:  fls.  2-3  in  a  sessile  umbel,  the  tube 
slender  and  3-4  in.  long,  the  segments  linear  and  3  in. 
or  less  long  :  cup  funnel-shaped,  %  in.  long,  plicate, 
small-toothed,  the  free  filaments  i%  in.  long  and  often 
exceeding  the  style.  Mes.  B.M.  6562.  —  Flowers  in 
early  summer.    Hardy  South. 

CC.    Perianth  tube  mostly  under  S  in.  long. 

7.  Caribeea,  Herb.  {Pancrdtium  Caribmum,  Linn.  P. 
declincdum.JiMCi.).  Bulb  globular,  3-4 in.  in  diam. :  lvs. 
thin,  12  or  more,  not  2-ranlied,  shining,  2-3  ft.  long,  2-3 
in.  broad  at  the  widest  place :  scape  sharp-angled,  nearly 
or  quite  as  long  as  the  lvs. :  umbel  sessile,  6-12-fld. : 
tube  2-3  in.  long,  the  segments  linear  and  somewhat 
exceeding  it:  cup  1  in.  long,  toothed,  the  free  part  of 
the  filaments  15^-2  in.  long.  W.  Indies.  B.M.  826.  L. 
B.C.  6:558. 

8.  Galveston^nsis,  Baker.  Scape  1-2  ft.  long,  rather 
shorter  than  the  linear  lvs. ;  umbel  sessile,  4-6 :  perianth 
tube  2-3  in.  long  (sometimes  shorter),  mostly  a  little 
shorter  than  the  linear  segments;  cup  1/4  in.  or  less 
long,  funnel-shape,  the  edge  erect,  the  free  part  of  the 
filaments  little  more  than  H  in.  long.  Texas.  — Lately 
introduced  to  cultivation  with  the  statement  that  it  "may 
be  planted  out  in  gardens  all  over  the  North  like  a  peony 
and  prove  hardy."   Spring  or  early  summer. 

9.  l£icera,  Salisb.  (IT.  rotdta,  Herb.  PancriUiam  ro- 
tdtutn,  Ker).  Bulb  ovoid,  2  in.  or  less  in  diam  ,  with  a 
long  neck  and  producing  stolons  or  runners:  lvs.  6-8, 
linear,  13^  ft.  or  less  long,  flat  above  but  concave  toward 
the  base:  scape  2-edged,  glaucous,  about  as  long  as  the 
lvs.:  umbel  sessile,  with  2-6  fls.:  tube  green,  3^  in. 
long,  exceeded  by  the  linear,  often  recurved  lobes:  cup 
saucer-shaped  or  rotate,  irregularly  toothed,  the  free 
part  of  the  filaments  l^g  in.  long.  N.  Car.  to  Fla.  B.M. 
827.  L.B.C.  1:19.  — Variable,  particularly  in  the  dimen- 
sions of  the  fl.    Spring  or  early  summer. 


1115.   Hyi 


phana  (X  1-5). 


10.  macrostephana,  Baker.  Fig.  1115.  Closely  allied 
to  //.  s/>>'rins(t.  and  conjectured  by  Baker  to  be  a  hybrid 
of  that  species  •lud  If.  calath  ina.  Bulb  with  a  long  neck : 
lvs.  8-9,  oblauceulate  and  bright  green,  2-3  ft.  long:  fls. 
6-10,  large  and  striking  because  of  the  great  cup  (whence 
the  specific  name),  which  is  2  in.  across  and  as  much 
long,  wavy-toothed :  tube  greenish,  3  in.  long:  segments 


linear-lanceolate,  a  little  longer  than  the  tube.  B.M. 
6436.  Gn.  18:211.  — Blooms  in  Feb.  and  Mar.  One  of  the 
best  of  the  Spider  Lilies,  perhaps  the  best  for  warm- 
house  culture. 

AA.    Filaments  short  and  incurved  {usually  less  than 
1  in.  long)  beyond  the  large  cup.    (Ismine.) 

11.  Macleana,  Nichols.  {Ismene  Macle&na,  Herb.). 
Bull)  ov'tid,  '2  ill.  in  diam.:  lvs.  a  foot  or  more  long  and 
nearly  2  in.  bruitd,  narrowing  towards  the  base:  scape  2- 
edged, about  tin-  length  of  the  lvs. :  fls.  2-8,with  a  straight 
tube  2  in.  or  less  long,  and  linear,  erect  or  somewhat 
spreading  segments  as  long  as  the  tube:  cup  corolla- 
like, 1%  in.  long  and  green -striped,  fringed,  the  free 
filaments  ii  in.  long,  strongly  inflexed  and  angled  or 
kneed  at  the  cup.  Peru.  B.M.  3675.  — One  of  the  plants 
known  to  the  Peruvians  as  Amancjes,  the  subject  of  fes- 
tivals. This  and  the  next  are  intermediate-house  species, 
flowering  in  spring  and  summer. 

12.  calathina,  Nichols.  {Ismene  calath'ina,  Herb.  Pan- 
crAtium  calath'inum,  Ker).  Bulb  long-necked:  lvs. 
6-8,  somewhat  2-ranked,  strap-shaped,  2  ft.  or  less  long: 
scape  2-edged,  IH  to  2  ft.  tall,  bearing  2-5  fls.  in  a  ses- 
sile umbel  :  tube  green,  3—4  in.  long,  much  enlarging 
above:  segments  as  long  as  the  tube,  i4  in.  wide,  lanceo- 
late: cup  corolla-like  and  green-striped,  usually  larger 
than  in  the  last,  with  rounded  fringed  lobes:  filaments 
free  for  %  in.,  incurved  but  not  angled.  Peru,  Bolivia. 
B.M.  2685. 

The  foUowing  names  may  be  expected  in  the  trade :  H. 
adnata,  Herb.=H.  littoralis.— -ff.  Amdncces.  Nichols.,  is  one  of 
the  Ismene  group,  and  the  only  species  with  yellow  fls.  B.M. 
1224.  B.R.  7:600.  Wu.  48,  p.  168.-.ff.  omaM,  Herb.=  H.  oviita 
(below).— if.  Andredna,  Nichols.  An  Ismene:  fl.  only  1,  tlie 
cup  nearly  or  qxute  as  long  as  the  segments.  R.H.  1884,  p.  129, 
41)8.— fl".  crassifblia.  Herb.  (H.  occidentalis,  Brltton  &  Brown). 
Ga.  to  Mo.:  lvs.  linear,  evergi-een,  thick:  fls.  with  tube  3-5  in. 
long  and  linear  segments  nearly  as  long:  cup  much  narrowed 
below.— ff.  frdgrans,  Sahsb.=  H.  ovata  (below).— fi".  Moritzi- 
ana,  Kunth.  Evergreen,  with  lvs.  like  Eucharis  :  fls.  white, 
fragrant,  with  greenish  tubes,  very  slender  and  twice  as  long 
as  the  segments,  the  cup  very  short  and  toothed.  Venezuela. 
G. cm. 27:89. —H.  ovdta, Tioem.  Lvs.  broad  and  petioled;  fls. 
6-10.  tlie  tube  abimt  2  in.  long,  the  linear  segments  little  longer: 
cup  liu.  long.   W.  Indies.   B.R.  1:43.  B.M.  1467.      L.  H.  B. 

HYMENdDIUM.    See  Acroslichum. 

HYMEN6LEPIS.    See  Acrostichum 

HYMENOPHYLLUM  (Greek,  membrane-leaved).  By- 
menophyllAcece.  A  large  genus  of  filmy  ferns  allied  to 
Trichomanes,  but  having  a  more  or  less  deeply  2-lipped 
or  2-valved  involucre.  Some  80  species  are  found  in  the 
tropics  of  III, til  hemispheres.  One  species  appears  in 
wells  in  Eimhuid. 

lljliiii  imi'li  III  linn  demissum  is  a  difficult  plant  to  grow. 
It  needs  a  Wardian  case  in  a  coolhouse,  and  occasional 
sprinkling  overhead.  The  members  of  this  genus  are 
propagated  slowly  by  division. 

A.    Lvs.  glabrous:  rachis  slightly  winged  above. 

poIyAnthos,  Swz.  Lvs.  2-8  in.  long,  1-3  in.  wide,  tri- 
pinnatiad:  sm-i  2-12  to  a  pinna;  involucre  small.  Tropics 
of  both  hemispheres. 

demissum,  Swz.  Lvs.  4-12  in.  long,  3-4  in.  wide,  3-4- 
pinnatifid;  sori  very  numerous,  20-30  to  a  pinna;  invo- 
lucre with  ovate  entire  valves.    E.  Indies  to  New  Zealand. 

AA.   it's,  pubescent  or  ciliate. 

cili&tum,  Swz.  Fig.  1116.  Stalks  ciliated  and  winged 
above  :  lvs.  2-6  in.  long,  1-2  in.  wide,  tripinnatifid,  the 
segments  ciliated  ;  involucre  roundish,  the  valves  di- 
vided half  way  down  and  ciliated.  Tropics  of  both  hem- 
ispheres. 

aerugindsum,  Carm.  Fig.  1117.  Stalks  tomentose:  lvs. 
2-3  in.  long,  1  in.  or  less  wide,  tripinnatifid,  the  pinnae 
often  imbricate,  the  surface  and  margins  densely  pu- 
bescent ;  involucres  small,  with  valves  divided  nearly 
to  the  base,  densely  ciliate.    Tristan  d'Acunha. 

L.  M.  Undekwood  and  Robert  Shore. 

HYMEN6SP0RUM  (Greek,  referring  to  the  2-winged 
seeds  which  clistiii;.-uish  it  from  Pittosporuml.  Pilto- 
spordceo!.    This  includes  an  ornamental  shrub,  cult,  only 


HYMENOSPORUM 

in.  S.  Calif.  It  lias  oorj-mbs  of  tubular  yellow  fls.  each 
1  In.  or  more  across.  The  genus  has  only  one  species, 
an  evergreen  Australian  shrub,  with  the  habit  of  Pittos- 
porum  and  resembling  that  genus  in  having  thick, 
leathery  capsules  and  an  indefinite  number  of  seeds,  but 
in  Pittosporum  the  seeds  are  thicker,  not  so  much  flat- 
tened and  not  winged. 

£14vuni,  F.  Muell.  Lvs.  usually  alternate,  sometimes 
opposite  or  subvertieillate,  becoming  nearly  9  in.  long, 
obovate,  leathery,  entire:  co- 
rolla with  5  obovate  lobes,  silky 
outside,  marked  with  red  at 
the  throat ;  stamens  5.  B.M. 
4799. 

HYMEN6XYS  Calif6niica  is 

Actinohpis  coroiiaria 


HYPERICUM 
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1117.    Hymenophyllum 
EeriSginosum.  Nat.  size. 


1116.  Hymenophyllum  ciliatum. 

(XK.)  s 

HY0PH6RBE  (Greek,  food  for  swine;  referring  to 
the  fruits,  probably).  Pabndcece.  Three  species  of  pin- 
nate palms  from  Mauritius,  2  of  which  are  cult,  under 
glass  North  and  outdoors  South.  Much  of  their  distinc- 
tive beauty  is  in  the  color  of  the  petiole  and  rachis, 
which  in  JT.  VerschaffelHi  is  yellow,  while  in  H.  amari- 
eaulis  the  petiole  is  maroon  and  the  rachis  orange.  The 
first  species  also  has  its  leaves  handsomely  veined  with 
white. 

These  two  species  are  highly  ornamental  palms,  and 
are  frequently  found  in  trade  collections.  They  would 
probably  be  grown  in  greater  quantities  were  it  not  for 
the  fact  that  they  are  not  very  rapid  growers  while  in  a 
young  state.  They  are  naturally  heat-loving  plants,  and 
flourish  under  similar  treatment  to  that  recommended 
for  the  palm  commercially  known  as  Areca  liitescens, 
namely,  a  good  loamy  soil  well  enriched  with  stable 
manure  and  with  a  moderate  addition  of  bone  dust,  firm 
potting,  an  abundance  of  water,  and  a  night  tempera- 
ture of  G5°,  while  in  common  with  palms  in  general 
when  grown  under  glass,  it  is  found  necessary  to  shade 
from  full  sunshine  during  the  period  between  March  1 
and  November  I. 

Of  the  two  species,  H.  VerschaffeUii  is  much  the  bet- 
ter, and  is  one  that  should  be  found  in  all  collections, 
its  stout  and  usually  triangular  stem  and  well  furnished 
foliage  giving  it  a  distinction  that  readily  attracts  at- 
tention. Seeds  of  Hyophorbe  should  be  sown  in  a  light 
compost,  pure  peat  giving  good  results  for  this  purpose, 
the  seed  pots  being  placed  in  a  bottom  heat  of  80°  and 
kept  moist.  The  seedlings  are  delicate  in  their  earlier 
stages,  and  should  be  kept  in  a  warm  place  until  thor- 


oughly established ;  they  also  require  careful  watering, 
the  roots  of  these  small  plants  being  quite  tend,er. 

Hyophorbe  is  allied  to  Chamaedorea  and  Roscheria, 
which  are  cultivated.  Hyophorbe  is  spineless  and  the 
leaf  segments  are  acuminate,  while  Roscheria  has  spines 
and  segments  2-cut  at  the  apex.  In  Hyophorbe  the  fls. 
are  monoecious  in  the  same  spadix  and  disposed  in 
small,  elongated  heaps  :  in  Chamsedorea  the  fls.  are 
dioecious  or  monoecious  in  different  spadices  and  spi- 
rally disposed.  Hyophorbe  contains  stout,  spineless 
palms  with  ringed  caudices,  cylindrical,  or  swollen  be- 
low the  middle  or  interruptedly  swollen  :  lvs.  terminal, 
equally  pinnatisect,  the  subopposite  segments  linear- 
lanceolate,  acuminate,  plicate-nerved,  with  the  thick- 
ened margins  recurved  at  the  base;  petiole  subcylindri- 
cal,  the  upper  surface  slightly  furrowed,  3-sided  at  the 
base;  sheath  large,  swollen,  entire:  spadices  with  short 
peduncles,  twice-branched,  the  branches  slender,  spread- 
ing ;  spathes  numerous,  imbricated  in  2  rows :  fls.  pale 
greener  yellow:  fr.  small,  pear-shaped  or  olive-shaped, 
straight  or  curved,  gibbous  or  bigibbous  at  the  base, 
orange  or  blue. 

amaricatilis,  Jlart.  {Areca  specidsa,  Hort.).  Palm 
60  ft.  high,  with  a  bottle-shaped  caudex,  15-21  in.  in 
diam.  near  the  ba.se,  slightly  diminishing  upwards  to 
the  base  of  the  leaf-sheaths  and  there  abruptly  con- 
stricted :  petiole  12-18  in.  long,  somewhat  trigonous, 
grooved  on  the  face  ;  segments  in  40-GO  pairs,  18  in. 
long,  2  in.  broad,  with  the  central  and  1  lateral  vein  on 
each  side  prominent  above,  the  veins  clothed  below  with 
rather  rigid,  lanceolate,  appressed  scales  I.H.  13:462. 
—Mauritius. 

VerschaSf^ltii,  H.  Wendl.  {Areca  Verscliaffiltii, 
Hort.).  Caudex  25-30  ft.  high,  6-12  in.  in  diam.  at  the 
base,  bulging  after  a  few  feet,  reaching  12-24  in.  in 
diam.  in  the  middle,  thence  contracting  upward :  petiole 
3  in.  long,  subterete,  slightly  grooved  on  the  upper  sur- 
face, witli  a  yellow  band  extending  from  the  upper  part 
of  the  leaf-sheath  along  the  face  of  the  petiole  to  the 
base  of  the  blade :  segments  in  30-50  pairs,  20-30  in. 
long,  1  in.  wide,  only  the  central  vein  prominent,  clothed 
on  the  under  surface  toward  the  base  with  short,  linear 
scales.    Mauritius.    I.H.  13:462.    G.C.  1870:418. 

fl".  Commersonidna,  Indica  and  lutescens  are  Chrysalidocar- 
pus  iuteseens.  though  H.  Indica  is  given  as  a  good  species  by 
Index  Keweusis.      j^red  G.  Smith  and  W.  H.  Taplin. 

HYOSCtAMUS  (Greek,  hog's  iean).  Solandceoe. 
Henbane  is  a  coarse,  clammy,  ill-smelling,  annual  or 
biennial  wayside  weed  which  is  cultivated  for  medicinal 
purposes.  An  extract  is  commonly  sold  in  drug  stores. 
About  15  species  of  herbs,  biennial  or  perennial,  pilose 
or  glabrous:  lvs.  wavy-margined,  coarsely  toothed,  or 
pinnatifid,  rarely  entire  :  corolla  pallid,  or  lurid  and 
netted-veined,  funnel-shaped,  with  5  unequal  lobes  : 
capsule  circumscissile  above  the  middle.  The  nearest 
ally  of  garden  value  is  Datura.  Henbane  grows  wild  in 
Eu.,  W.  Asia  and  Himalayas  and  is  naturalized  in 
Amer.  It  is  found  in  sandy  and  waste  places.  Seeds 
can  be  obtained  by  the  pound  or  less.  For  medicinal 
purposes,  only  the  leaves  of  the  second  year's  growth 
should  be  used. 

nlger,  Ijinn.  Annual  or  biennial,  l-2Kft.  high:  lvs. 
3-7  in.  long,  the  upper  ones  stem-clasping,  irregularly 
lobed  or  pinnatifid:  fls.  greenish  yellow,  with  purple 
veins.    June-Sept.    B.B.  3:138. 

HYF^RICUM  (old  Greek  name  of  obscure  meaning 
used  by  Dioscorides).  Syperiedcece.  St.  John's-Wokt. 
A  genus  of  about  200  species,  consisting  of  herbs,  un- 
der-shrubs  and  shrubs,  and  scattered  over  the  whole 
world,  but  particularly  abundant  in  S.  Europe,  W.  Asia 
and  N.  Amer.;  few  species  of  any  value  in  the  garden. 
The  leaves  are  opposite,  oblong  or  lanceolate,  exstipular, 
sessile  or  subsessile,  entire,  subevergreen  or  deciduous, 
dotted  with  pellucid  or  opaque  glands,  rich  in  volatile  oil. 
Flowers  polypetalous,  terminal,  solitary  or  disposed  in 
single  or  compound  cymes,  appearing  .July-Oct.,  but 
particularly  in  early  August ;  sepals  4-5.  more  or  less 
united  at  the  base  and  unequal,  petals  commonly  yel- 
low, 4-5,  oblique  or  contorted,  hypogynous,  alternate 
with  the  calyx;  stamens  numerous,  free  or  connate,  in 
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3-5  clusters,  sometimes  with  interposed  hypogynous 
glands:  ovary  free,  1-ceiled,  with  a  central  placenta  or 
incompletely  or  completely  3-5-celled,  sometimes  longi- 
tudinally furrowed:  fr.  a  berry  or  capsule,  with  numer- 
ous seeds  borne  upon  the  placenta  or  introflexed  mar- 
gins of  the  carpels :  styles  3-5,  free  or  united,  persistent. 
The  Hypericums  grow  6  in.  to  5  ft.  high,  of  erect  to 
prostrate  habit,  most  of  them  tender  or  of  uncertain 
hardiness,  requiring  some  winter  prutection.  Many 
kinds  from  the  southern  United  St;ites  and  southern 
Europe,  otherwise  good,  are  unrelialile  from  lack  of 
hardiness.  Several  N.  American  species  not  yet  in  cul- 
tivation are  ornamental  and  hardy.  The  few  useful 
species  furnish  a  brilliant  color,  blooming  when  most 
shrubs  do  not.  All  are  of  simple  culture,  succeeding  in 
almost  any  garden  soil,  but  generally  preferring  a  light, 
warm  land ;  hence  useful  in  sandy  soils,  flowering  later 
and  longer  if  partly  shaded.  They  are  prop,  by  seeds, 
suckers,  cuttings  and  strong  pieces  of  creeping-rooted 
kinds.  The  twigs  are  terete,  2-angled  or  4-angled.  The 
smaller  species  are  useful  as  rock-plants,  the  larger  as 
border  plants,  in  the  front  of  shrubberies  or  in  unmixed 
masses.  Their  common  name,  St.  John's-Wort,  comes 
from  the  fact  that  the  common  people  of  some  European 
nations  used  to  gather  the  flowers  of  H.  perforatum  to 
decorate  their  dwellings  on  St.  John's  Day.  The  Hy- 
pericums are  mostly  short-lived,  and  need  renewal  every 
6-7  years. 

INDEX. 

ttdpressum,  9.  fastigiahim,  9.  Nepalejise,  3. 

AndrossBmum,  8.  fioribundum,  18.  nudifloruin,  21. 

Ascyron.  1.  foliosum,  22.  oblongifolium,  2. 

aureum,  20.  gladioides,  14.  patulum,  3. 

axillare.  14.  hircinum,  16.  proUfleum,  22. 

Buokleyi,  10.  Hookerianum,  2.  pyramidatutn,  1. 

ealycimim,  5.  Japonicum,  12.  salidfolium,  23. 

Chinense,  'Si,  Kalmianum,  6,  22.  sphffirocarpon,  15. 

cistifoliutti.  21.  loboearpum,  7.  tricolor,  4. 

densifloniiu.  13.  monogynuin,  23.  triflorum,  2. 

elatum,  17.  Moserianum.  4.  Prad/j/i,  3. 

elegans,  11.  multiflorum,  19.  Virglnicum,  24. 

A.    Flowers  yeUoiv. 

B.    Styh'so. 

c.    Plant  lierbaieous. 

1.  Ascyron,  Linn.  (ff.  ;)?/ra>«id(l/Hm,  Dryand.).  Up- 
right perennial,  2-6  ft.  high,  with  tetragonal  stems;  Ivs. 
clasping,  ovate-oblong  or  ovate-lanceolate,  acuminate 
from  the  base,  2-5  in.  long:  cymes  terminal,  3-12-fid., 
appearing  in  July:  fls.  1-2  in.  in  diam. ;  sepals  small, 
ovate-lanceolate  ;  petals  thin,  narrowly  obovate  or  ob- 
lanceolate,  curiously  shaped  and  twisted,  persistent  un- 
til withered;  stamens  in  5  clusters;  styles  somewhat 
spreading;  stigmas  capitate:  capsule  ovoid,  54  in.  long. 
—A  somewhat  coarse  and  ungainly  plant  living  on  river 
banks,  native  to  both  North  America  and  N.  Asia.  B.B. 
2 :429.  — Toward  fall  apt  to  be  unsightly  through  the  lower 
Ivs.  dying  and  remaining. 

CO.   Plant  sJiruhby  or  suffrtiticose. 
D.    Stems  terete. 

2.  Hookerianum,  Wight  &  Am.  IS.  oblongifolium. 
Hook.,  not  Choisy.  H.  triflorum,  Blume).  A  suffruti- 
cose  species,  2%  ft.  high,  thin  growing:  Ivs.  among  the 
largest  of  the  genus,  1-4  in.  long,  evergreen,  ovate  or 
oblong,  sessile,  dark  blue-green  above,  pale  and  glaucous 
below,  minutely  pellucid  punctate  :  corymbs  several- 
fid.,  of  large  golden  yellow  fls.  in  profusion,  2-3  in.  in 
diam.;  sepals  large,  obovate  ;  petals  very  large,  firm, 
sub-rotund  ;  stamens  in  5  clusters;  styles  recurved, 
longer  than  the  stamens:  ovary  broad-ovate,  longitudi- 
nally furrowed.  — Considered  to  be  one  of  the  best  spe- 
cies because  of  its  large  fls.  and  hardiness.  August. 
From  the  higher  altitudes  of  the  Himalayas.  B.M.4949. 
Gn.  54,  p.  490.  — Easily  prop,  by  cuttings. 

3.  pAtulum,  Thunb.  {ff.  UrAlum, Don.  H.NepaUnse, 
Hort.).  An  evergreen  spreading  under-shrub,  lK-2  ft. 
high,  with  many  smooth,  purplish  arching  branches: 
Ivs.  ovate-lanceolate,  acute,  without  dots  :  fls.  many, 
solitary  or  in  cymes,  large,  2  in.  in  diam.,  of  good  sub- 
stance; sepals  suborbicular;  styles  recurved;  capsule 
ovate,  more  or  less  longitudinally  furrowed.  Japan, 
China  and  the  Himalayas.   Not  very  hardy,  but  one  of  the 
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best  where  it  succeeds.  Gu.  54,  p.  491.  B.M.  2375,  5G93. 
R.H.  1875:171.— Not  so  showy  as  some  American  spe- 
cies, but  graceful  and  delicate,  and  one  of  the  best  for 
rock-gardens.    Earliest  to  bloom. 

4.  Moserianum,  Andre.  Gold  Flower.  Hybrid  raised 
by  Muser,  of  France,  from  H.  patulum  and  H.  cahjci- 
num.  generally  resembling  the  latter  but  lacking  its 
coarseness,  and  surpassing  both  parents  in  good  quali- 
ties. A  glabrous  subshrub  2  ft.  high,  erect,  with  the 
tips  of  the  branches  pendulous:  Ivs.  similar  to  those  of 
E.  ealychium,  ovat«-obtuse-mucronulate,  opaque,  2  in. 
long,  dark  green  above,  pale  below:  inflorescence  with 
1-3  fls.  per  stalk,  which  are  golden  yellow,  2  in.  in  diam., 
blooming  for  some  time;  calyx  of  foliaceous  oblong  se- 
pals; corolla  of  broad  rounded  petals,  their  color  height- 
ened by  the  many  tufted  yellow  stamens  with  reddish 
anthers:  capsule  top-shaped.  July,  Aug.  R.H.  1889,  p. 
464.  Gn.  54:1201.  R.B.  16:97.  G.C.  III.  10:333. -Not 
hardy  in  N.  England,  but  successful  farther  .south.  Not 
good  individually,  but  good  in  masses,  better  adapted  to 
the  herbaceous  border  than  the  shrubbery.  May  be 
used  as  a  pot-plant.  Var.  tricolor.  Variegated  form  of 
white  and  greeu  edged  with  red.  Habit  like  H. patulum, 
but  more  horizontal,  the  Ivs.  smaller  and  narrower:  fls. 
one-fourth  the  size  of  those  of  If.  Moserianum  but 
similar.    Less  hardy. 

DD.    Stems  angled. 

5.  calyclnum,  Linn.  Rose  of  Sharon.  Aaron's 
Beard.  A  subshrub,  1  ft.  or  less  high,  with  many  pro- 
cumbent or  ascending  stems  occurring  in  thick  tufts: 
Ivs.  ovate,  evergreen,  leathery,  dark  green,  glaucous 
below,  2— t  in.  long,  filled  with  pellucid  dots ;  fls.  large, 
solitary,  or  2-3  together,  3  in.  in  diameter;  sepals  large, 
obovate,  spreading;  stamens  long  and  showy,  in  5  clus- 
ters, with  red  anthers;  styles  shorter  than  the  stamens, 
divergent:  capsule  ovate, 4  in.  long.  July-Sept.  B.M.146. 
—A  rapidly  spreading  plant,  creeping  by  woody  root- 
stalks  completely  covering  the  soil.  Used  as  a  ground 
cover  abroad.  Not  very  hardy  in  New  England,  the 
annual  killing -back  preventing  its  covering  wide 
stretches,  but  not  destroying  its  bloom  each  year,  nor 
its  usefulness  in  the  herbaceous  border,  or  in  the  margin 
of  a  shrubbery.  May  be  protected,  and  its  dark,  persis- 
tent foliage  preserved.  Thrives  in  sun  and  moderate 
shade.  From  Greece  and  Asia  Minor.  Prop,  by  root  and 
ripe  wood  cuttings. 

6.  Kalmlslnum,  Linn.  A  shrub,  2-3  ft.  high,  with 
rather  contorted  stems:  Ivs.  oblong-linear,  or  oblanceo- 
late,  1-2!^  in.  long,  bluish,  more  or  less  glaucous  below, 
crowded :  fls.  small,  3-.2-1  iu.  in  diameter,  in  3-  several- 
flowered  cymes;  sepals  foliaceous  oblong;  stamens  dis- 
tinct; styles  united  below  to  form  a  beak :  capsule  ovoid, 
longitudinally  furrowed.  G.F.  3:113.  Mn.  6:141.- A  rare 
species,  confined  to  the  rocks  and  sands  of  Niagara  and 
the  northern  lakes,  enduring  considerable  dryness. 
Easily  adapted  to  the  garden,  succeeding  in  the  shade. 
Not  so  showy  in  fl.  as  some  other  species,  but  good  be- 
cause of  its  bright,  narrow  Ivs.  and  hardiness. 

7.  lobocdrpum,  Gattinger.  Upright,  hardy  shrub,  IJ^ 
ft.  lji;^li,  in  thi;  South  5-7  ft. ;  Ivs.  oblong-lanceolate  or 
linear  laueeolate,  obtuse  or  barely  acute,  lH-2  in.  long; 
fls.  profuse,  small,  in  many-flowered  naked  cymes; 
sepals  linear-lanceolate  ;  stamens  numerous  ;  styles 
connivent:  cap.sule  oblong,  5-angled,  furrowed.  Last  of 
August.  Tenn.,where  it  frequents  marshes.  G.F.  10:453. 
-Straggling  plant  of  inferior  quality. 

BB.    Styles  3. 
c.    Fruit  a  berry:  Ivs.  ovate. 

8.  Androsaemum,  Linn.  {Androscemum  officinale. 
All.).  Sweet  Amber.  Common  Tutsan.  Adenseunder- 
shrub  with  erect,  quadrangular  stems:  Ivs.  ovate,  4  in. 
long,  subcordate,  minutely  dotted,  dark  green,  whitish 
below:  fls.  solitary  or  in  cymes  of  3-9,  large,  light  yel- 
low; sepals  ovate  ;  stamens  in  5  clusters,  longer  than 
the  corolla ;  ovary  subglobular  or  oval,  incompletely 
3-celled  ;  styles  divergent,  persistent :  fr.  berry-like, 
blackish  violet,  the  size  of  a  pea.  June-Sept.  Lives  in 
shady,  wet  places,  W.  Europe.  — Not  yet  proved  hardy 
at  the  North.  Fis.  not  particularly  attractive,  but  good 
in  fruit  and  foliage.   All  parts  very  aromatic. 
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CC.    Fr.  a  capsule,  1-S-cMed. 
D.    Plant  low,  6-15  in.  high. 

9.  adprtssum,  Barton.  {B.  fastigiUitm,  Ell.)-  Practi- 
cally a  herbaceous  perennial,  erect  from  a  creeping  or 
decumbent  base,  growing  in  dense  masses:  Ivs.  oblong 
or  lanceolate,  1-2  in.  long,  acute,  thin:  cymes  few-sev- 
eral-flowered. July,  August.  Moist  places,  Nantucket, 
Mass.,  south.  B.B.  2:431.  Spreads  rapidly  by  under- 
ground stolons,  suggesting  occasional  use  as  a  ground 
cover.    Not  very  hardy  in  New  England. 

10.  Biiokleii,  M.  A.  Curtis.  Later  written  Buckleyi. 
Dense  shrub,  with  slender,  4-angled  stems,  forming  neat, 
rounded  tufts  :  Ivs.  bluish,  broadly  ovate  oblong,  3^-2  J^ 
in.  long,  rounded  at  the  apex,  gradually  narrowed  at  the 
base,  pale  below,  becoming  scarlet  in  autumn  :  fls.  soli- 
tary or  in  cymes  of  3,  1  in.  in  diam. ;  sepals  ovate; 
petals  striated  and  strap-shaped  ;  styles  connate :  cap- 
sule oblong-ovoid,  large.  June,  July.  Found  only  in  the 
highest  mountains  of  the  Carolinas  and  Ga.  G.F.  4:581. 
—Adapted  to  rockeries  and  margins  of  small  shrub- 
beries. 

11.  £leganB,  Steph.  A  low  perennial,  1-1 K  ft.  high, 
with  erect,  winged  stem  tilled  with  black  dots:  Ivs. 
ovate-lanceolate,  rather  clasping,  bright  green :  tls.  race- 
mose, 1  in.  in  diam.,  appearing  in  late  summer  and  au- 
tumn; sepals  ovate,  much  shorter  than  the  petals,  the 
stamens  somewhat  longer:  capsule  ovoid,  with  3  apices. 
—A  scan-fly  liarily  plant  from  Siberia. 

12.  Jap6nicum,  Thunb.  Decumbent,  with  ovate  or  oval 
3-nervpd  clasping  Ivs.  %  in.  or  less  long,  the  stems  4-an- 
gled, 2-15  in.  tall  :  fls.  }i  in.  across,  yellow,  with  petals 
equaling  the  linear-lanceolate  sepals  and  bracts;  styles 
one-third  the  length  of  the  ovary.  Japan  to  India. —  Per- 
ennial ;  but  Hooker  (Flora  of  India)  says  it  is  annual. 
Blooms  in  spring.    Not  hardy  North. 

DD.    Plant  higher,  S^  ft. 
E.    Leaves  linear, 

13.  densifldrum,  Pursh  {B.  prolificum,  var.  densifld- 
rum,  A.  Gray).  A  shrub,  closely  related  to  B.  prolifi- 
cum, but  rarer:  stems  erect,  stout,  densely  leafy,  4-6 
ft.  high:  Ivs.  variable,  broader  and  oblong  like  those  of 
B.  prolificum,  or  narrower  and  linear-lanceolate  like 
those  of  fl^.  galioicles,  1-2  in.  long,  mucronulate:  fls.  Hin. 
in  diameter,  in  broad,  dense,  many-fld.  cymes;  sepals 
narrow,  not  foliaceous;  stamens  distinct;  styles  connate: 
capsule  completely  3-celled,  short  and  slender,  longitu- 
dinally furrowed.  July-Sept.  Pine  barrens,  N.  J.,  and 
south."  Mn.  4:97.  G.P-  3:527- -R-H.  1899,  p.  517,  518. 
Not  well  known,  but  appears  to  be  hardy. 

14.  galioides,  Lam.  {B.  axilld-re,  Lam.,  not  Michx.). 
Practiciilly  sutt'rtilicMise,  but  sometimes  occurs  as  a  round, 
compaot  shruli  :  stems  erect,  3  ft.  high,  slender  :  Ivs. 
linear,  mucronulate,  dark  green,  crowded,  1-3  in.  long: 
fls.  in  dense,  many-fld.  cymes  i4-%  in.  wide  ;  sepals 
linear,  foliaceous,  equal,  shorter  than  the  narrow  petals ; 
stamens  distinct;  styles  at  first  connate,  becoming  free : 
capsule  conical,  completely  3-celled,  acute,  longitudinally 
furrowed.  July-8ept.  Natural  to  low,  wet  grounds, 
Delaware  to  Fla. ,  hut  grows  freely  in  rich  garden  soil. 
G.F.  10:4:;:!.  O.C.  III.  24:301. -Seems  to  be  perfectly 
hardy.    Easily  ruised  from  seeds.    Not  well  known. 

15.  sphaerocArpum,  Michx.  Erect  perennial,  1-2  H  ft. 
high,  4-sided:  Ivs.  linear  or  linear-oblong,  obtuse,  1-2 
in.  long:  cymes  of  many  small  fls.  %  in.  in  diameter, 
nearly  leafless  ;  sepals  ovate,  mucronate;  petals  3  times 
longer;  stamens  numerous,  distinct;  styles  united  be- 
low :  capsule  globose,  J4  in.  long.  July.  Frequents 
rocky  banks  of  rivers,  Ohio  and  Ky. ;  satisfactory  in 
light, sandy  soil.  —  Spreads  rapidly  by  stoloniferous  roots, 
covering  the  soil  and  preventing  washing.  Not  very 
ornamental.    Half-hardy  North. 

EE.  Z/vs.  broadly  lanceolate  or  ovate:  sepals  ovate. 

p.   Stamens  and  styles  longer  than  the  petals: 

styles  divergent. 

16.  hirclnum,  Linn.  Glabrous  subshrub  of  round, 
compact  habit,  2-3  ft.  high,  the  branches  winged  toward 
the  tips:  Ivs.  ovate-lanceolate,  acute,  glandular,  1-2  in. 
long,  deep  green:  fls.  1>2  in. wide,  solitary  or  3-clustered; 
sepals  deciduous,  one-third  to  one-fourth  the  length  of 
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the  lance-oblong  petals,  which  are  of  a  deeper  yellow 
than  in  the  other  species;  stamens  very  long;  styles 
spreading,  longer  than  the  stamens  :  capsule  ovoid, 
pointed.  July-Aug.— Species  characterized  by  the 
strong,  goat-like  odor  of  the  Ivs.  (hence  the  name).  Of 
easy  cultivation,  but  requiring  a  dry  position  and  winter 
protection.  Mediterranean  region.  Var.  minus,  Wats 
Dwarfer,  with  smaller  Ivs.  and  fls. ;  as  pretty  and  free 
blooming  as  the  type,  and,  in  the  rock-garden,  preferable 

17.  elitum,  Dryand.  Strong,  tufted  undershnib,  re 
calling  B.  Andrositmum,  3—1  ft.  high,  i  ot  quite  hardy 
sometimes  credited  to  the  United  States,  but  really  from 
the  Canaries:  Ivs.  oval,  lJ^-3  in.  long,  dark  green,  whit- 
ish below,  acute:  fls.  numerous,  1  in.  in  diameter,  ii 
3-7-flowered  cymes;  sepals  ovate-oblong;  stamens  dis 
tinct;  styles  prolonged,  distinct:  capsule  oblong,  small 
July. 

18.  floribundum,  Dryand.  A  subshrub,  with  round 
glabrous  stems :  Ivs.  lanceolate-elliptic,  light  green. with 
out  dots,  numerous,  1-lK  in.  long:  fls.  in  few-  to  many 
flowered  panicles,  \%-2  in.  in  diameter,  with  dilated 
peduncles:  sepals  somewhat  acute;  stamens  numerous 
shorter  than  the  petals,  petals  and  stamens  persistent 
ovary  oval;  styles  long,  divergent,  with  capitate  stig- 
mas.—From  the  Canary  and  Madeiralslands.  Not  hardy 
North,  but  in  cultivation  in  S.  California.  Grows  very 
rapidly  to  the  height  of  about  12  ft.  Generally  prop, 
from  seeds,  which  are  produced  freely. 

19.  multiildnim,  Hort.,  not  HBK.  A  supposed  hybrid 
between  B.  Androsaimum  and  B.  elatum,  assuming  an 
intermediate  form,  but  more  closely  resembling  B. 
elatum.  It  also  resembles  B.  hircinum,  but  is  more 
shrubby  and  taller.  Lvs.  ovate-oblong,  acute,  somewhat 
clasping,  1-2  in.  long:  fls.  in  profusion,  several  in  a 
cyme,  1  in.  wide,  lasting  two  weeks;  sepals  small,  ovate 
reflexed;  styles  spreading:  capsule  oblong.  July. —Not 
very  hardy. 


1118.   Hypericum 

FP.  Stamens  and  styles  shorter  than  the  petals:  styles 
connivent. 
20.  aiireum,  Bartram.  Fig.  1118.  Showy  shrub  3  ft. 
hi^h,  more  woody  than  nwi^t  species,  of  stiff,  dense 
habit,  top  often  globular  like  a  miniature  tree,  the 
branches  2-edged,  with  thin,  exfoliating  red  bark:   lvs. 
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oblong,  mucronate,  bluish,  pale  below,  leathery:  fls.  soli- 
tary in  the  native  state,  in  cymes  of  several  in  culti- 
vation, iK-2  in.  in  diam.,  bright  yellow,  heightened  by 
the  goideu  filaments  at  the  center;  bracts  leaf-like,  last- 
ing two  weeks;  sepals  leaf -like,  ovate,  shorter  than  the 
thick,  broad  petals,  which  persist  until  withered;  sta- 
mens distinct,  very  numerous;  styles  connate:  capsule 
ovate  acuminate,  red.  July-Aug.  Affects  rocky  situa- 
tions when  wild,  generally  shady,  where  moisture  is 
longest  retained,  from  Ga.  and  Tenn.,  but  perfectly 
hardy  in  Mass.  G.F.  2:185.  — Prop,  by  seeds  and  cut- 
tings, young  plants  from  seed  blooming  the  second  year. 
-2\.  nudiflorum,  Michx.  {H.  cistifdliiim.  Coulter,  not 
Lam.).  Showy  subshrub,  1-2-ft.  high,  with  quadrangu- 
lar winged  branches:  Ivs.  ovate-lanceolate  or  oblong, 
subacuminate  or  obtuse,  2-3  in.  long,  thin,  veiny,  pale 
above  and  below,  with  minute  reddish  dots:  cymes  leaf- 
less, loosely  flowered,  of  many  small  fls;  sepals  linear  to 
oblong;  styles  united:  capsule  ovate-conical,  H  in.  long. 
N.  C  and  S.  — Ornamental  and  of  easy  cultivation. 

22.  proli!icum,  Linn.  {ff.  folidsiim,  Jacq.  Myridndra 
prol'ifir.i.  S]);icli|.  A  stout,  dense  shrub.  3  ft.  high, 
with  tt-nti-  liiMin'hes  and  exfoliating  light  brown  bark, 
the  twigs  ^-auglud  :  Ivs.  oblong  or  oblanceolate  obtuse, 
1-3  in.  long,  glossy,  dark  green,  pellucid,  punctate:  fls. 
in  profusion,  1%  in.  wide,  in  several-  to  many-flowered 
cymes;  sepals  lance-ovate;  stamens  numerous,  distinct; 
styles  united  at  the  base:  capsules  large,  oblong,  H  in. 
long.  July-Sept.  Found  in  sandy  or  rocky  soil,  New 
Jersey  to  Iowa  and  Georgia;  one  of  the  most  commonly 
cultivated.  G.F.  3:52(>  — A  strong,  hardy  shrub.  Grows 
rapidly  in  ordinary  garden  soil,  flowering  regularly  and 
profusely.    Varies  greatly  in  size. 

BBB.    Styles  united  throughout. 

23.  Chin6nse,Linn.  (^.  wo«(5,7ynw?n.,Willd.  H.salici- 
fdlhim,  S\eh.  &  Zucc).  Shrubby,  half  evergreen:  Ivs. 
narrow,  elliptic  and  obtuse,  1-2  in.  long:  fls.  large,  yel- 
low, with  lonff  stamens  resembling  "fine  golden  wire." 
Mar.-Sept.  Orient.  G.C.  lU.  1:705.  — Said  to  be  known 
only  as  a  garden  plant.  Tender.  Grown  under  glass 
in  parts  of  the  Old  World. 

AA.    Floivers  pink. 

24.  Virginicum,  Linn.  [Elodea  cam  pan  uW  a,  Pursh. 
Elodfit  }'inihn>;r.  Xutt.  K  I\L\RSH  St.-John's-Wort. 
Smooth  ]M*ninii;d.  1-P..  ft.  high,  nearly  simple:  Ivs. 
numernii-^,  ultimiij:  or  "val,  <*ipnlate,  clasping,  rounded, 
1-232  in.  lung;  lis.  ^2  iu.  in  diam.,  pink- or  flesh-colored, 
in  small,  close  cymes;  sepals  equal;  petals  oblong;  sta- 
mens at  least  9  in  3  sets  ;  styles  distinct:  capsule  ob- 
long. July,  Aug.  In  swamps,  Labrador  to  Louisiana. 
B.B.  2:436.  — Useful  plant  for  an  artificial  bog,  and 
thrives  well  also  in  any  fine,  loamy  soil  in  the  shade  or 
sun. 

H.jEgypticum,  Linn.  Dwarf  shrub,  with  very  small  yellow  Ivs. 
and  minute,  solitary  fis.  in  profusion.  Not  hardy.  Mediterra- 
nean region.  Q.C.ll.1i:oOZ.—H.  JBaiearicum,  Linn.  Curious 
evergreen  species,  with  small  ohloug  Ivs.  14  in.  long,  warty  be- 
neath and  on  the  twigs:  fls.  few,  large,  soUtary.  Not  very 
hardy.  Mediterranean  region.—^.  Coris,  Linn.  Procumbent 
shrub,  with  linear  Ivs.  in  whorls,  flowering  May-Sept.  Not 
hardy.  Central  and  S.  Europe.— fi".  dolabriforme.  Vent.  Pro- 
cumbent perennial,  with  ascending  stems  6-20  in.  high,  with 
small  narrow  Ivs.  and  fls.  1  in.  wide.  Not  very  hardy.  Ky.  and 
S.—H.  Elddes,  Huds.  Procumbent  perennial, with  round-ovate, 
tomentose  Ivs.  and  few- flowered,  pale  yellow  panicles.  Suitable 
to  boggy  places.  Europe.— if .  einpetrifdliu7n,'Wil\d.  Neat,  ever- 
green subshrub  in  patches,  6-12  in,  high,  with  fine  Ivs.  and  fls. 
Not  hardy.— H.  fasciculatum.  Lam.  Tall  shrub,  3-6  ft.,  erect, 
with  numerous  small  linear  Ivs.  and  small  fls.,  and  frequent- 
ing marshy  places  South.  Not  tested  North.— H.  inodbrum, 
MiU.  Dense  arching  or  pendnlmis  sluiili,  1^-j  ft.  high,  with  ob- 
long Ivs.  and  few  fls.  — if.  umn n,uhi ,  n. m.  Linn.  Perennial, 
from  the  Pyrenees,  with  as'/'U'Iint:  --i'  hi  and  orbicular  Ivs.— 
H.  Olympicum,  Linn.  Evergrt'<.'Tv  J^ll^ub,\vith  lanceolate  Ivs.  and 
fis.l-2in.wide,withnarrowpetals.  (.Tn.30:590.— H.o;)(7cu7n,Torr. 
&  Gray.  Southern  shrub.  1-4  ft.  high:  Ivs.  small,  pointed,  nu- 
merous: fls.  small,  in  many-flowered  cymes:  stems  erect,  slen- 
der Half  hardy  North.  G.F.  5 -.^Oo.—H.  orientate,  h'mn.  Half- 
hardy,  erect  perennial,  6-12  in.  high,  with  linear  Ivs.  Asia.— 
S.  perforatum,  Linn.  The  common  perennial  species  of  the 
fields  naturalized  from  Europe,  with  elliptical  oblong  or  linear- 
oblong  Ivs.  and  numerous  fls.  in  leafy,  open  cymes.— H.  pul- 
chrum.  Linn.  Central  European  species,  with  cordate  connate 
Ivs.  Not  hardy. — H.  ramosisxii/ium,  Hort.  Dense,  upright  and 
slightly  pendulous  shrub,  l3^-2  ft.  high,  with  large  elliptical 
Ivs.  and  fls.  in  clusters.   Hardy.  ^^  Phelps  Wvman. 


HYPHaiNE  (Greek,  fo  (nt>rine;  referring  to  the 
fibers  uf  thf  fruit).  Pxhtn'fmf.  About  11  species  of 
fan-h-avi'd  puliiis  from  tropiral  Africa  and  Madagascar. 
The  Borassus  tribe  uf  palms  consists  of  Borassus, 
Lodoicea,  Latania  and  Hyphsena.  In  the  first  two  the 
staminate  fls.  in  the  pits  of  the  spadix  are  numerous;  in 
the  last  two  they  are  solitary.  In  the  first  and  fourth  there 
are  few  stamens;  in  the  second  and  third  the  stamens 
are  numeroxis.  Hyphsene  consists  of  unarmed  palms  of 
moderate  or  tall  stature  :  caudex  robust,  cylindrical, 
ventricose  or  pear-shaped,  simple  or  forkingly  branched: 
Ivs.  terminal,  orbicular,  palmate-fiabelliform,  plicate- 
multifid  ;  segments  ensiform,  acute  or  2-fid,  margins 
induplicate  with  fibers  interposed:  rachis  short:  petiole 
strongly  biconvex  or  a  trifle  flatter  above,  margins  mi- 
nutely spiny:  ligule  short,  rotund;  sheath  short,  open. 

Hyphmne  crinita  does  not  look  at  all  like  Latania.  It 
has  long,  thick  seed-leaves,  and  has  withstood  the  cold 
at  Oviedo,  Fla.,  better  than  any  other  palm.  It  is  ex- 
tremely slow  of  growth,  and  cannot  be  desirable  as  a 
house  plant.  It  is  probably  cult,  more  in  northern  con- 
servatories than  in  the  South. 

crinita,  Gaertn.  {3.  NataUnsiSj  Kunze).  Young 
fronds  1  to  IK  ft.  long,  lanceolate,  bi-  or  trifid  at  the 
apex,  bright  green,  clothed  on  both  sides  with  a  white 


1119.    Star-grass,  Hypoxis  erecta  (X  /^). 


HYPH^NE 

bloom  which  soon  vanishes,  plicate,  scabrous  on  the 
margins  and  nerves  above;  petiole  sheathed  for  1  or  2 
in.,  deeply  channeled  above,  rough  on  the  margins: 
fruits  obovate.  2%  in.  long,  smooth.  S.  Africa.  Cult, 
outdoors  in  S.  Fla. 

Jared  G.  Smith  and  E.  N.  Reasoner. 

HYPOCRITE  PLANT.     Euphorbia  hetcropltijIUt. 

HYP6LEPIS  (Greek,  a  scale  imderneuth).  Pnliipo- 
didcece.  A  genus  of  ferns  with  marginal  sori,  placed  in 
the  sinuses  of  the  leaf,  covered  with  the  membranous 
leaf  margin.  Tropical  ferns  of  both  hemispheres  rarely 
cultivated.    Ten  or  more  species  are  known. 

rtpens,  Presl.  Stalks  straw-colored,  more  or  less 
prickly:  Ivs.  3-4  ft.  long,  quadripinnatifld;  lower  pinnsB 
1-2  ft.  long,  6-12  in.  wide,  ovate  acuminate:  sori  2-6  to 
a  segment.   West  Indies  to  Brazil. 

BypoUpis  repens  is  a  rather  coarse  fern,  of  easy  cul- 
ture, with  the  general  appearance  of  a  Cyathea.  Like  all 
strong-growing  ferns,  it  requires  a  large  percentage  of 
loam.  It  likes  shade  and  moisture  at  all  times,  and  is 
readily  propagated  by  spores,  which  it  produces  in  great 
quantity.  It  often  sows  itself,  and  requires  a  stove  or 
intermediate  temperature. 

H.  Californica.    See  Cheilanihes  Califoriuca. 

L.  M.  Underwood. 

HYP6XIS  (old  Greek  name,  of  no  application  to  these 
plants).  Amariilliddcea.  Star-Gkass.  About  50  spe- 
cies of  little  herbs  of  temperate  and  tropical  regions, 
with  linear  leaves,  hard  rootstalks  or  corms,  perianth 
adnate  to  the  ovary,  and  anthers  not  versatile.  They 
are  scarcely  known  in  cultivation,  altliouKli  the  common 
species  of  the  northern  states,  H.  er^cta,  Linn.  [H. 
hirsiita,  Coville),  Pig.  1119,  is  offered  by  dealers  in  na- 
tive plants.  The  Ivs.  are  radical,  hairy,  grass-like:  fls. 
1-6,  small,  star-like,  bright  yellow,  on  scapes  +-10  in. 
tall.  Give  a  half-shady  place  in  the  rockery  or  border. 
Prop,  by  division.  Blooms  in  spring.  Not  showy,  but 
interesting.  D.  143.  G.W.F.  39.  H.  stellAta,  Linn,  f., 
from  S.  Africa,  is  a  pretty  greenhouse  bulb,  blooming 
in  Dec:  Ivs.  4-12,  glabrous,  a  foot  or  less  long:  pedun- 
cles sometimes  forked,  1-4,  bearing  fls.  white  inside, 
and  the  outer  segments  green-striped  on  the  back. 

J.  B.  Keller  and  L.  H.  B. 

H'fSSOPUS  (ancient  name;  but  precisely  what  plant 
was  the  sacred  Hyssop  of  the  Jews  is  uncertain). 
LabiAtce.  Hyssop.  Hyssop  is  a  familiar  plant,  culti- 
vated for  medicine  and  also  for  ornament  in  hardy  bor- 
ders. It  is  considered  a  genus  of  only  one  species,  the 
numerous  synonyms  being  referred  mostly  to  ff.  offici- 
nalis or  to  the  genus  Lophanthus,  2  species  of  which 
are  cult.  Hyssopus  has  entire  Ivs.:  Lophanthus  has 
serrate  Ivs.  Important  generic  characters  of  Hyssopus 
are  the  15-nerved  calyx  and  divergent  stamens:  upper 
lip  of  corolla  2-lobed;  lower  3-lobed:  stamens  4,  didyna- 
mous,  2  of  which  are  exserted. 

officinalis,  Linn.  Fig.  1120.  Stems  herbaceous  from 
a  woody  base,  slender,  branched  or  not  :    Ivs.  linear  to 
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oblong,  sessile  or  nearly  so,  acute  at  both  ends  or  the 
lower  ones  obtuse  at  the  apex,  lJ^-2  in.  long.  B.M. 
2299.    B.B.  3:110.    Var.  41ba,  with  white  fls..  is  cult. 

Hyssop  is  a  hardy 
perennial  shrub,  grow- 
ing 18  in.  tall,  which  has 
been  naturalized  in  the 
United  States  from 
southern  Europe  or  Si- 
beria. Lvs.  narrow  and 
entire:  fls.,  which  appear 
from  June  to  September, 
blue,  sometimes  white  or 
pink,  borne  in  whorled 
spikes,  which  are  more 
or  less  interrupted.  The 
whole  plant  has  a  strong 
odor  and  pungent,  bitter 
taste.  The  green  parts  - 
are  used  in  connection 
with  wormwood  and 
other  plants  in  the  manu- 
facture of  absinthe,  oc- 
casionally as  a  pot  herb, 
and  as  a  flavoring  for 
cold  salad  plants.  The 
powdered,  dried  flowers 
are  similarly  employed 
in  soups.  The  flower 
spikes  are  cut  just  as 
the  blossoms  begin  to 
open,  and  are  dried  for 
use  in  domestic  medicine 
as  a  stimulant  and  ex- 
pectorant in  the  treat- 
ment of  asthma,  coughs 
and  other  pulmonary 
troubles.  Hyssop  is  not 
now  so  highly  esteemed 
as  formerly  by  the  medi- 
cal profession. 

This  plant  is  readily 
propagated  by  seed,  cut- 
tings and  plant  division. 
The  seed,  generally  em- 
ployed in  cold  climates, 
is  sown  in  early  spring, 
either  in  drills  15  to  18 
inches  apart  where  the 
plants  are  to  remain,  or 
broadcast  in  nursery 
beds  for  transplanting, 
12  inches  asunder  in 
June  or  July.  Propaga- 
tion by  cuttings  and  by  division  may  be  done  in  the 
autumn,  but  better  in  the  spring,  when  the  plants  first 
start  to  grow.  Greenwood  cuttings  may  be  started  in 
the  shade  in  the  early  summer.  They  need  to  be  well 
watered.  The  soil  should  be  a  light,  mellow,  calcareous 
or  sandy  loam,  with  a  warm  aspect.  Culture  and  har- 
vesting are  the  same  as  for  sage,  mint  and  other  herbs. 
The  beds  should  be  renewed  every  three  or  four  years. 
M.  G.  Kains. 


1120.  Hyssop— Hyssopus 
officinalis  (XK). 


lANK^A.   A  misprint  for  Jancaea.    See  Eamondia. 

IB£KIS  (from  Iberia,  the  ancient  name  of  Spain, 
where  the  genus  is  abundant).  Cruciferie.  A  genus  of 
about  30  species,  native  to  southern  Europe,  western 
Asia  and  northern  Africa,  all  low-growing  annuals,  bi- 
ennials and  subshrubs.  Comparatively  few  species  are 
cult.  The  annuals  are  the  common  Candytuft  of  gar- 
den.s.  The  biennials  are  not  cultivated.  The  subshrubs 
are  flat,  dwarf,  compact,  commonly  evergreen  plants, 
with  dark  green  lvs.,  completely  covered  with  broad, 
flat  or  elongated  clusters  of  irregular  cruciferous  fls. 
in  spring. 

The  annuals  are  showy  branching  plants,  6-18  in. 
high,  much  grown  in  mas.ses  in  beds  or  for  edging. 
Florists  grow  them  also,  especially  the  white  varieties, 
for  cut-flowers.  They  are  of  easy  cultivation,  and  suc- 
ceed in  any  rich  garden  soil,  in  a  place  exposed  to  light 
and  air.  They  are  propagated  by  seeds,  which  may  be 
sown  at  any  season,  in  the  house  or  open  ground,  but 
particularly  in  the  fall  when  the  climate  permits,  or  as 
early  as  possible  in  spring,  in  rows  6-8  in.  apart  where 
the  plants  are  to  grow,  the  plants  being  thinned  later  to 
4  in.  apart  in  the  row.  The  finest  display  is  attained 
from  autumn-sown  plants,  which  flower  from  May  to 
July.  If  seed  is  sown  in  autumn,  the  plants  should  be 
slightly  protected  from  the  sun  during  winter.  Seeds 
sown  early  in  the  spring  bloom  from  July  to  September. 
Continuous  bloom  may  be  obtained  by  sowing  every  two 
weeks.  Good  results  are  attained  by  sowing  under 
glass  and  transplanting  into  open  ground  when  the  soil 
is  warm.  The  name  Candytuft  was  given  because  the 
fls.  appear  in  tufts  and  because  the  first  introduced 
species,  /.  umbellafa,  was  brought  from  Candia. 

The  subshrubby  species  are  adapted  to  the  front  of 
shrubberies,  where  they  connect  taller  plants  with  the 
surrounding  lawn.  They  may  appear  in  separate  clumps, 
in  broad  masses,  or  may  mingle  with  other  genera  in 
the  herbaceous  border.  They  are  suited  to  rockeries, 
and  hang  well  over  walls  and  ledges.  They  are  to  be 
treated  much  like  herbaceous  perennials.  They  are 
plants  of  refinement,  and  are  pleasing  when  close  to  the 
observer.  They  are  useful  and  popular  for  cut-flowers, 
are  easily  forced  into  bloom  in  winter,  and  are  adapted 
to  pot  and  pan  culture.  They  are  easily  propagated. 
The  perennial  Iberis  succeed  best  when  let  alone.  Once 
planted  and  not  disturbed,  they  soon  form  a  dense  foli- 
age. They  are  the  best  spreading,  dwarf  plants  with 
white  flowers. 

Iberis  is  a  genus  of  glabrous  or  minutely  downy 
plants,  with  terete  stems  and  pungent,  watery  juice: 
lvs.  alternate,  without  stipules,  linear  or  obovate,  entire 
or  pinnatifld,  often  fleshy  :  fls.  perfect,  in  terminal 
corymbs  or  racemes;  sepals  4,  inferior,  deciduous  ; 
petals  4,  hypogynous,  white  or  purple,  obovate,  with 
short  claws,  very  unequal,  opposite  each  other  in  pairs, 
their  spreading  limbs  forming  an  irregular  cross,  the 
two  outer  petals  much  larger  and  about  equal  in  size: 
pods  or  silioles  roundish  or  ovate  at  the  base,  flattened 
at  right  angles  to  the  narrow  partition,  notched  at  the 
top,  in  which  stands  the  permanent  style,  the  2  valves 
boat-shaped,  the  keel  or  midrib  expanding  into  a  wing, 
the  cells  1-seeded.  The  characters  of  Iberis  as  dis- 
tinguished from  other  Cruciferee  are  taken  almost 
wholly  from  the  pods  and  seeds,  the  fls.  being  similar 
to  most  cruciferae  except  that  they  are  irregular. 

A.  Phelps  Wysian. 

The  common  white-fld.  annual  Candytuft  is  /.  amara. 
The  common  annual  kinds  with  colored  fls.  are  /.  urn- 
bellata.  The  common  perennial  kind  is  /.  sempervireiix. 
The  clusters  of  some  kinds  remain  rather  flat-topped 
when  they  run  to  seed,  while  the  clusters  of  other 
kinds  lengthen  after  flowering.  This  is  expressed  in 
technical  language  under  a  and  aa  in  the  key  which 
follows: 


,  Inflorescence   racemose   in 
fruit. 
B.  Annuals:     stems    not 
wnody  at  the  base, 
f.   Liibrs  of  the  pod  erect. 

D.   Lvs.  toothed 1.  amara 

i)D.  Li's. pectinate  {i.e., 
dicisions    deeper, 
narrower,   and 
farther  apart)...  2.  pectinata 
cc.  Lobes    of    the    pod 
spreading. 
D.  Lvs.  merely  toothed  ,S.  odoratd 
DD.   Lvs.    deep  !  1/    cnt 

I liiiiiiiiiifiii} 1.  pmnata 

3B.    Pe  re  ,1  n  /  o  I  s  :        .^leiH.t 
le, ■,„/,,  at  II,,    t„lx,  . 
i\     White   in  flou-er  roee- 

niose "i.  sempervirens 

cc.    While    in    flower 
corymbose. 
D.  Marifin  of  lvs.  en- 
tire. 
E.  I'orm  of  lvs.  tin- 


F.   Apex    of    Ir.-:. 

silhneiite 

6. 

saxatilis 

FF.  Apex   of    lvs. 

obtuse  

6. 

saxatilis,var,  coriiolia 

EE.   Form  of  lvs.  ob- 

long, narrow  at 

base 

■7 

Garrexiana 

DD.  Marg  in    of    lvs. 

toothed    toward 

apex 

8. 

Gibraltarica 

AA.  Inflorescence  corymbose  in 

fruit. 

B.  Annuals :    stems    yiot 

woody  at  the  base 

9. 

umbellata 

BB.  Perennials:      stems 

woody  at  the  base. 

0.  Lvs.  crenate 10. 

Tenoreana 

cc.  Lvs.    entire    or    sub- 

dentate. 

D.  Badicle      descend- 

ing :     seed    not 

margined:      sep- 

tum  simple n. 

Pruiti 

DD.  Badicle  horizontal: 

seed     somewhat 

margined :      sep- 

tum  nearlif   dou- 

ble   ". ] 

semperflorens 

INDEX. 

affi.nis,  2.                       Gitiralt.irica,  8 

saxatilis  6. 

amara,  1.                       odorata,  3. 

semperHorens.  12. 

corifoUa,  6.                   pei^tinata,  2. 

sempervirens.  1,  b. 

coronaria.  1.                 pinnata.  4. 

Tenoreana.  10. 

Ihmnetti.  9.                  Pruiti.  11 

umbellata,  9. 

1.  amira,  Linn.  Common  Annual  C.  Bitter  C. 
Clown's  Mustard.  Lvs.  lanceolate,  toothed  toward 
apex  :  fls.  white.  Common  in  Eu.  S.B.F.G.  II.  350. 
The  best  form  is  var.  corond,ria,  Voss  (/.  coroniria. 
Hort.,  not  D.  Don).  Rocket  C.  This  has  larger  and 
fuller  clusters  and  larger  fls.  The  taller  varieties,  Em- 
press, Spiral  White  and  Giant  Snowflake,  grow  18  in. 
high,  with  solid  pyramidal  trusses  5-8  in.  long.  Dwarf 
forms  are  Tom  Thumb  and  Little  Prince.  All  are  good 
bedders,  and  Empress  is  fine  for  cutting.  Seed  may  be 
sown  at  any  time,  but  the  best  results  with  Empres.s  are 
secured  by  sowing  under  glass  and  transplanting  to  the 
open,  where  plants  will  bloom  in  May  and  June. 

2.  pectinata,  Boiss.  (/.  affhils,  Hort.,  not  Jord.). 
Fls.    white.     Spain.      Advertised    only    as   A.    affinis. 
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1131.  Iberis  Gibraltarica  (X  %) . 


Likely  to  be  confused  witli  /.  odorata,  but  the  petals 
are  4  times  as  long  as  the  calyx  and  the  pods  have  short 
hairs,  while  in  /.  odorata  the  petals  are  li4  times  as 
long  as  the  calyx  and  the  pods  glabrous. 

3.  odOT&ta,  Linn.  Sweet-scented  or  Fragkant  Can- 
dytuft. Lvs.  linear  :  fls.  white.  Crete.  S.B.P.G.  50. 
Frequently  confused  with  /.  pinnata  Better  and  more 
fragrant  in  poor  soil. 

4.  pinnita,  Linn.  Not 
advertised  in  America, 
but  often  sold  as  /.  odo- 
rata. Pis.  white:  in- 
florescence only  slightly 
elotii^ated  in  fruit.  Spain, 
S.  ri.m.T,  Italy. 
^)    semp^rvireng,  Linn. 

^V  '^^J   \i>-'       r.\IKi.KLEN    0.     Lvs.  Ob- 

^■«^^'\'?;f;*i  hmg,  Obtuse,  narrowed 
at  base,  glabrous :  fls. 
white.  Crete.  Gng.  2:145 
(fine  habit  sketch).  F.R. 
1:73  (poor).  Var.  plena, 
a  double  form,  is  cult., 
but  is  less  desirable. 
Var.  rdsea  and  var.  foliis 
variegitis  are  sold 
abroad.  Var.  supdrba  or 
Perfection  is  said  to  be 
one  of  the  best  forms.— 
This  is  the  commonest, 
hardiest  and  most  per- 
manent of  the  perennial 
kinds.  When  the  rarer 
and  tenderer  kinds  are 
winter-killed  /.  scuipi'r- 
r//'cn,s'  is  likely  to  spread 
out  and  surround  the 
labels  of  other  kinds. 
This  probably  explains 
why   some  of   the   most 

reliable  dealers  have  sold  this  plant  under  other  names, 

particularly  i.  Gibr:iUarica. 

6.  saztltilis,  Linn.  Lvs.  glabrous  or  ciliate :  fls.  white. 
S.  Eu. 

Var.  corifolia,  Sims  (/.  corifdila,  Sweet).  Lvs.  gla- 
brous: lis.  white.  B.M.1642,  though  this  picture  was 
doubtfully  referred  by  Baker  to  /.  Garrexiana. 

7.  Garrexiana,  All.,  not  Scop.  Lvs.  glabrous  :  fls. 
white.  Piedmont,  Pyrenees.  Referred  by  Index  Keweu- 
sis  to  /.  sempervirens.  Intermediate  between  /.  sem- 
pervirens  and  /.  saxatiUs,  having  the  habit  of  the  latter. 

8.  GibraltArica,  Linn.  Fig.  U2I.  Lvs.  wedge-shaped, 
obtuse,  subciliate  :  outer  fls.  pink,  inner  ones  white. 
Gibraltar.  B.M.  124.  Gn.  10:38.  R.H.  1870:330.  Gu. 
24,  p.  549,  same  as  R.H.  1885,  p.  446. -This  is  considered 
by  some  as  the  most  striking  and  showy  of  the  peren- 
nial kinds.  It  grows  higher  and  more  erect,  with  larger 
clusters  and  larger  fls. ,  but  is  less  hardy  than  the  others. 
This  is  much  sought  after,  and  the  stock  in  the  nur- 
series is  often  not  true  to  name.  Var.  h^brida  is  adver- 
tised. 

9.  umbell&ta,  Linn.  Lvs.  lanceolate,  acuminate, 
lower  ones  serrate,  upper  ones  entire  :  fls.  in  the  wild 
typically  purplish,  rarely  white  :  pods  acutely  2-lobed. 
Italy,  Crete,  Spain.  B.M.  106.-This  is  the  c.iiinion  an- 
nual Candytuft  with  colored  fls.,  the  i-ul.irs  liiiii^' more 
numerous  and  better  fixed  than  in  any  othi  r  sjHiics. 
American  trade  names  are  vars.  carminea,  carnea,  lila- 
clna  and  Diinnetti  (I.  Diinnetti,  Hort. ),  the  last  being 
dark  purple.  Vars.  rbsea,  purpurea  and  41ba  are  adver- 
tised abroad,  also  vars.  n^na,  pi:imila  and  hybrida.  Tall 
and  dwarf  forms  of  all  the  colors  are  puocurable. 

10.  Tenore&na,  DC.  Lower  lvs.  obovate,  narrowed  at 
base:  ufiper  lvs.  uldong-linear:  lis.  purplish  or  whitish: 
pods  notched  at  apex.  Naples.  B.M.  2783.  L.B.C. 
18:1721.  According  to  Baker  (G.C.  18()8:711),  this  is  the 
only  perennial  kind  that  is  decidedly  hairy.  DeCan- 
dolle  says  the  lvs.  are  puberulous. 

11.  Priliti,  Tineo.  Lvs.  glabrous,  obovate-spatulate. 
entire  or  subdentate  :  fls.  white:  pods  merely  notched 
at  apex.    Sicily.    Not  advertised  here,  but  cult,  abroad. 


12.  semp6rflorens,  Linn.  Lvs.  wedge-shaped  or  spatu- 
late,  obtuse,  entire,  glabrous:  pods  scarcely  notched  at 
apex.  Sicily  and  perhaps  Persia.  The  characters  in  the 
key  under  D  and  dd  distinguish  this  from  all  the  other 
species  of  Uteris.  Once  advertised  by  Pitcher  & 
Manila,  ti.ni'tlicr  with  var.  plena,  a  double^variety.  Var. 
foliis  variegatis  said  to  be  cult,  abroad. 

/.  cari&cea.  once  advertised  by  Said,  is  presumably  a  typo- 
graphical error.-/,  cordifblia  is  a  frequent  error  for  I. corifolia. 
—I.correcefblia,  Hort.,  is  a  eommon  trade  name  abroad,  which 
is  usually  spelled  I.  corr»foha  in  American  catalogues.  There 
is  no  genus  Corra,  and  Correa  is  an  Austrahan  plant  of  the 
RutaceiB.  Specimens  should  therefore  be  compared  with  I.  sax- 
atiUs, var.  corifolia.  Mottet's  description,  however,  would  place 
this  plant  directly  after  Garrexiana  in  the  key,  being  distin- 
guished from  Garrexiana  by  the  flowers  becoming  purplish  in- 
stead of  alw.tys  remaining  white.  Mottet  says  that  I.  correje- 
foha,  Hort.,  is  a  hybrid, with  spatulate,  entire,  obtuse  lvs.  This 
Question  could  be  quickly  settled  if  seedsmen  would  keep  dried 
specimens  of  their  plants. — /.  Ulrica,  of  John  Saul's  catalogue, 
1893,  is  not  in  Index  Kewensis.— /.  lilacina  of  careless  trade 
catalogues  is  presimiably  a  lilac-fld.  variety  of  I.  umbellata.— 
1.  jtdiia,  hybrida.  Hort.,  is  not  I.  nana,  All.,  a  distinct  botanical 
species,  hut  a  trade  njinie  of  mixed  dwarf  varieties  of  some  com- 
mon annual  kind,  presumably  1.  umbellata.  -^   jj 

ICE  PLANT  is  Mesemhrijanthemum  crysiallinum. 

IDAHO,  HOKTICULTUEE  IN.  Fig.  1122.  The  state 
of  Idaho  lies  entirely  west  of  the  Rocky  Mountain  range, 
whose  summit  line  forms  the  northeastern  boundary. 
All  drainage  and  waterways  of  the  state  finally  reach 
the  Columbia  river  by  many  directions  and  extensions 
of  numerous  rivers  and  creeks,  excepting  for  a  small 
area  in  the  extreme  southeastern  portion  of  the  state, 
which  drains  to  the  Great  Salt  Lake,  in  Utah.  Generally 
the  state  is  very  mountainous,  but  a  considerable  area  of 
the  southern  portion  constitutes  the  high  table-lands 
lying  on  both  sides  of  the  Snake  river.  Most  of  the 
state  lies  above  an  altitude  of  2,000  feet.  At  and  near 
Lewiston,  in  the  valleys  of  the  Snake  and  Clearwater 
rivers,  the  altitude  drops  suddenly  to  647  feet  and  up- 
wards. The  numerous  mountain  chains  and  peaks  which 
cover  this  vast  Rocky  Mountain  slope,  direct  the  streams 
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in  endless  ways  to  their  outlets  into  the  large  rivers. 
Thus  it  can  be  understood  that  climatic  influences  are 
extremely  variable.  Altitude  does  not  altogether  deter- 
mine the  character  of  the  climate  in  the  valleys.  The 
prevailing  currents  of  air  in  a  given  locality  are  often 
influenced  and  directed  by  the  direction  of  the  mountain 
ranges  and  the  proximity  of  snow-clad  peaks.     Greater 
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extremes  of  temperature  prevail  in  the  southern  portion 
of  the  state  than  in  the  northern.  Tlie  summers  are 
hotter  in  the  south  than  in  the  north,  and  the  rigors  of 
winter  are  more  severely  experienced. 

Irrigation  for  the  successful  cultivation  of  crops  is 
necessary  over  most  of  the  southern  portion  of  the 
state,  below  the  45th  parallel  of  latitude.  North  of  this 
there  is  generally  an  abundance  of  rainfall,  the  atmos- 
phere is  humid,  and  the  soil  is  retentive  of  moisture. 
The  native  soils  of  Idaho  are  mostly  of  volcanic  origin, 
interspersed  with  clay  and  sandy  loam,  and  altogether 
quite  fertile.  Excepting  in  the  narrow  mountain  valleys, 
and  in  the  deep  canyons  of  the  Snake  river,  altitude 
largely  determines  the  character  of  horticultural  pur- 
suits. According  to  the  United  States  Weather  Bureau 
records,  some  of  the  altitudes  are  these  :  Lewiston,  647 
feet;  Kootenai,  1,750  ;  Payette,  2,150  ;  Fort  Sherman, 
2,196  ;  Moscow,  2,571  ;  Boise,  2,880  ;  American  Falls, 
4,341;  Blackfoot,  4,503;  Fort  Lemhi,  4,700;  Idaho  Falls, 
4,732;  Paris,  5,946;  Atlanta,  7,000.  The  known  altitudes 
are  named  at  points  which  are  considered  most  advan- 
tageous for  estimating  variations  for  the  whole  state. 
Much  of  the  south-central  portion  of  Idaho  contains  vast 
lava  beds,  and  hundreds  of  square  miles  are  thus  occu- 
pied. Among  them,  however,  lie  fertile  irrigated  areas. 
The  wild  sage  brush  covering  these  extensive  table- 
lands grows  most  luxuriantly,  often  attaining  to  a  height 
of  six  feet  and  over.  Along  the  streams  and  bottom- 
lands of  southern  Idaho  are  growths  of  willows  and  pop- 
lars, and  in  the  mountain  gulches  a  black  haw  and  dwarf 
maple  skirt  the  water  courses.  Very  little  shrubbery 
grows  in  the  mountains.  In  the  mountain  regions  above 
an  elevation  of  4,500  feet,  pine,  spruce  and  flr  abound. 
That  portion  of  the  state  north  of  the  45th  parallel  con- 
tains fine  forests  of  pine,  flr,  tamarack  and  cedar.  The 
mountains,  hills  and  valleys  are  also  well  covered  with 
small  deciduous  trees  and  shrubbery,  which  for  ages 
have  contributed  towards  the  establishment  of  a  soil 
rich  in  organic  matter.  The  list  of  species  of  deciduous 
plants  found  native  in  this  part  of  the  state  is  so  exten- 
sive that  it  would  seem  out  of  place  to  name  them  in 
this  article.  There  are  no  wild  fruits  of  economic  im- 
portance growing  in  the  state. 

Horticultural  operations  are  conducted  within  narrow 
limits  above  an  altitude  of  4,500  feet.  Up  to  3,500  feet 
elevation,  fruit-raising  has  shown  great  promise.  The 
best  adapted  sections  for  raising  apples  lie  within  the 
counties  of  Latah,  Nez  Perce,Washington,  Canyon,  Ada, 
arid  more  limited  in  portions  of  Elmore,  Boise,  Cassia, 
Owyhee,  Lincoln  and  Kootenai.  Apples  can  also  be 
produced  in  other  counties  to  a  very  limited  extent. 
Even  in  Bear  Lake  county,  at  an  elevation  of  6,000  feet, 
some  varieties  are  being  raised  successfully. 

The  horticultural  inspectors  of  the  various  horticul- 
tural districts  last  year  made  a  careful  computation  of 
the  fruit  acreage  in  their  respective  territories,  and  re- 
ported as  follows  :  Ada  county,  5,581  acres  ;  Bannock, 
100  ;  Bear  Lake,  100  ;  Bingham,  1,100  ;  Blaine,  350  ; 
Boise,  141 ;  Canyon,  5,360  ;  Cassia,  507;  Custer,  185  ; 
Elmore,  875  ;  Fremont,  1,000  ;  Idaho,  200  ;  Kootenai, 
1,500  ;  Latah,  5,900  ;  Lemhi,  200  ;  Lincoln,  840  ;  Nez 
Perce,  2,000  ;  Oneida,  1,000  ;  Owyhee,  216  ;  Shoshone, 
1,200;  Washington,  2,450.  These  figures  show  for  the 
whole  state  a  total  of  30,805  acres  planted  to  fruit.  The 
figures  include  orchards,  vineyards,  and  small  fruit 
plantings,  and  are  considered  very  reliable.  Consider- 
ably the  largest  acreage  is  apples;  then  follow  prunes, 
peaches,  pears,  cherries,  nectarines  and  quinces  in  the 
order  named.  Small-fruit  growing  covers  an  important 
portion  of  the  acreage  given. 

All  kinds  of  forest  trees  suitable  to  northern  climatic 
conditions  can  be  grown  with  excellent  success  within 
the  state.  F.  A.  Huntley. 

IDfiSIA  (Yobrants  Ides,  Dutch  traveler  in  China). 
Bixiicew.  A  genus  whose  only  species  is  a  Japanese 
tree,  hardy  as  far  north  as  Philadelphia.  It  is  a  large, 
rapid-growing,  deciduous  tree,  with  large  Ivs.  borne  on 
reddish  stalks  and  loose  clusters  of  fragrant,  greenish 
yellow  fls.  which  are  inconspicuous  except  for  their 
prominent  anthers,  and  numerous  orange-colored  ber- 
ries about  the  size  of  a  small  cherry.  Fls.  dioecious,  the 
narts  in  5's  (or  3-6) ;  sepals  tomentose,  imbricated,  de- 
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ciduous;  petals  0;  stamens  indefinite,  inserted  on  a 
small  disk  with  villous  filaments:  ovary  of  pistillate  fls. 
globose  :  berries  with  an  indefinite  number  of  seeds. 
Prop,  by  green  wood  and  root  cuttings. 

polyc&rpa,  Maxim.  Height  40  to  50  ft. :  Ivs.  drooping, 
5-10  in.  long,  sometimes  8  in.  broad,  usually  cordate- 
acuminate,  sometimes  oblong  or  orbicular,  deep  green, 
margin  distantly  serrate,  glaucous  bi-mutli,  pi'tiole  4-6 
in.  long  :  panicles  shorter  than  tin-  i\s.,  ihihIuIous  : 
staminate  fls.  ^2  in.  across.  Var.  crispa  lias  .-utled  foli- 
age. B.M.  6794.  R.H.  1872,  pp.  174,  175;  ksTS,  p.  254  ; 
1888,  pp.  463-465.    F.  1874,  pp.  64,  65. 

Joseph  Meehan  and  W.  M. 

ILEX  (the  ancient  Latin  name  of  Quercns  Ilex).  In- 
cluding Prinos  and  Othera.  Ilieinece  {or  AquifolldcecE). 
Holly.  Ornamental  evergreen  or  deciduous  shrubs, 
with  alternate,  simple,  sometimes  spiny  Ivs.,  small,  in- 
conspicuous, whitish  fls.  in  axillary  clusters  or  solitary, 
and  black,  red  or  sometimes  yellow  berries,  remaining 
on  the  branches  often  until  the  following  spring.  Of 
the  evergreen  species,  only  /.  glabra  and  /.  rutjosa  are 
quite  hardy  North,  and  also  /.  opaca  and  /.  crenata  in 
somewhat  sheltered  positions.  /.  Aquifolhim  and  /. 
cornuta  are  more  tender  but  stand  many  degrees  of 
frost  if  sheltered,  while  most  of  the  others  can  only  be 
grown  South.  Of  the  deciduous  species,  /.  deeidua,  I. 
monticola,  I.  Iceviguta  and  verticillata  are  hardy  North; 
also  /.  SleboMl  and  some  other  Japanese  species  are 
hardy  or  nearly  so.  The  Hollies,  especially  those  with 
scarlet  or  red  berries,  are  highly  ornamental,  and  the 
berried  branches  of  /.  opaca  and  /.  AquifoUum  are  in 
great  demand  for  Christmas  decoration.  Also  /.  U^vi- 
gnta  and  verticillata,  the  prettiest  in  fruit  of  the  decid- 
uous kinds,  are  sometimes  sold  for  this  purpose.  The 
deciduous  species  are  mostly  shrubs,  while  many  of  the 
evergreen  species  grow  into  small  or  medium-sized  trees, 
and  /.  opaca  is  the  tallest  of  the  broad-leaved  ever- 
greens which  are  hardy  North;  the  evergreens /.  crenata, 
glabra,  rugosa,  always  remain  shrubby.  Ilex  opaca  fills 
the  old,  deserted  and  very  dry  and  sunny,  barren  fields  of 
the  South,  and  thrives  on  extremely  poor  soil,  and  has 
good  color,  too.  This  trait  is  worth  noting.  /.  Aqui- 
foUum is  a  favorite  evergreen  in  English  gardens,  and 
numerous  varieties  are  there  in  cultivation;  it  stands 
severe  pruning  well,  and  can  be  clipped  and  trained  into 
almost  every  shape;  it  also  makes  lim-  lini^'rs.  but  its 
slow  growth  is  a  disadvantage.  As  tiic  cliirt  value  of 
the  deciduous  species  is  in  the  ornamental  fruits  and 
the  Hollies  are  dicecious,  care  should  be  taken  to  select 
in  planting  a  few  staminate  ones,  but  mostly  pistillate 
plants,  and  to  give  the  latter  the  most  prominent  place. 
The  light,  close-grained  and  tough  wood  of  some  of  the 
arborescent  species  is  much  valued  for  turnery-work, 
engraving  and  cabinet-making.  The  Ivs.  of  some  tropi- 
cal species,  as  /.  Parag uariensis  and  /.  conocarpa,  yield 
a  kind  of  tea  known  as  Yerba  de  Mati5,  or  Paraguay  Tea, 
which  is  much  used  in  S.  America.  The  Hollies  grow 
best  in  rich,  well-drained  soil,  and  the  evergreen  ones  in 
partly  shaded  situations,  but  /.  laivlyata,  verlieillafa  and 
also  Sieboldi  prefer  moist  places,  and  grow  even  in 
swamps.  Most  of  the  species  grow  slowly,  and  are  not 
easily  transplanted  when  older.  The  best  time  for  mov- 
ing the  evergreen  species  is  the  early  fall,  when  the 
young  wood  has  almost  ripened,  or  in  the  spring  .iust 
before  the  plants  start  into  new  growth.  The  leaves 
should  he  stripped  on  /.  opaca  and/.  .4(;hiYo;im)»,  when 
transplanted,  particularly  if  at  all  exposed  — or  at  least 
nearly  all.  This  is  absolutely  necessary  to  insure  suc- 
cess. Wild  Hollies  may  be  handled  this  way  with  suc- 
cess, particularly  if  cut  back  as  well.  Prop,  by  seeds, 
which  do  not  germinate  until  the  second  year,  and  are 
therefore  stratified  and  treated  like  those  of  the  slow- 
growing  hawthorns.  The  yoimg  seedlings  should  be 
transplanted  after  the  second  year.  The  evergreen  spe- 
cies may  be  increased  by  cuttings  of  ripened  wood  under 
glass,  especially  the  shrubby  ones  ;  they  are  also  some- 
times grafted  or  budded  on  seedlings  of  /.  AquifoUum 
or  opaca.  About  175  species  in  N.  and  S.  America,  tropi- 
cal and  temperate  Asia  and  few  in  Africa,  Australia  and 
Europe.  Lvs.  petioled,  with  small,  caducous  stipules: 
fls.  dicecious,  usually  in  rather  few-fld.  axillary  cymes; 
calyx  lobes,  petals  and  stamens  usually  4,  sometimes 
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more ;  style  very  short :  fr.  a  berry-like  drupe,  with  usu- 
ally 4  bouy  1-seeded  stones. 

Index  of  names  accounted  for  below,  besides  those  in 
the  supplementary  list: 

INDEX. 

albo-marginata,  17.  decidua,  40.  marginata,  14. 

albo-picta,  18.  dubius,  41.  microphylla,  9. 

aiigustifolia,  34.  echinata,  3.  mollis,  42. 

Alteelarensis,  2.  ferox,  3.  monticola,  41. 

AquifoUum,  1.  ferox  argentea,  22.  myrtifolia,  10   and 

a  r  g  e  II  t  e  o-7tiargi-  ferox  aiirea,  23.  35. 

nata,  17.  Fortunei,  38.  opaca.  32. 

argen teo-medio-  fructu  aurantiaco,  peutUila.  29. 

picta,  18.  28.  platypliyllos,  5. 

argutidens,  46.  fructu  luteo,  27.  priuceps,  6. 

aureo-marginata,  glabra,  39.  pyramidalis,  30. 

20.  Handswortheusis.  quereifolia,  32. 

aureo-regina,  20.  hastata,  8.  17.  Scotica,  15. 

aureo-maculata.  19.  heterophylla,  12.  Scotica  aurea,  25. 

aureo-picta   latifo-  heterophylla  aureo-  serrata,  45. 

lia,  21.  picta,  24.  serratifolia,  11. 

Cassine,  33  and  37.  lasvigata,  43.  Sieboldii,  47. 

comuta,  31.  latifolia,  4  and  36.  tortuosa,  16. 

crenata,  38.  latifolia  marginata,  vertieillata,  44. 

crispa,  16.  20.  vomitoria  37. 

Dahoon,  33.  laurifolia,  13.  Wilteriana.  26. 

A.    Foliage  evergreen. 

B.   Xivs.  with  coarse,  spiny  teelJi,  rarely  mostly  entire. 

O.    Fls.  in  axillary  clusters  on  branches  of  previous 

year. 

1.  Aquifdlium,  Linn.  Eckopean  Holly.  Fig.  1123. 
Tree,  to  40  ft.,  with  short,  spreading  branches,  forming 
an  oblong  or  pyramidal  head,  in  cultivation  often 
shrubby,  glabrous:  Ivs.  short-petioled,  usually  ovate  or 
oblong-ovate,  waved  and  with  strong,  spiny  teeth,  shin- 
ing, lK-3  in.  long:  fr.  scarlet,  globular,  shining.  May, 
June.  Southern  and  middle  Eu.,  western  Asia,  China. 
Gng.  4:83.  — A  very  variable  species.  A  full  account  of 
the  numerous  varieties  cult,  in  England  is  given  by  T. 
Moore  in  G.C.  II.  2,  p.  433,  519,  687,  751,  812  ;  4,  p.  687, 
741 ;  5,  p.  43,  365,  437,  624;  6,  p.  232,  389,  616,  where  153 
varieties  are  described  and  many  of  them  figured. 
Some  of  the  most  important  and  most  distinct  are  de- 
scribed below.  Osmanthus  AquifoUum,  Sieb.  &  Zucc, 
an  oleaceous  shrub,  which  may  readily  be  known  by  its 
opposite  leaves,  is  occasionally  supplied  by  dealers  as  a 
variety  of  Ilex  AquifoUum. 

(a.)    Foliage  green. 

(b.)    Zivs.  spiny-toothed. 

(o.)    Size  of  Ivs.  large,  about  2-i  in.  long. 

2.  Var.  Alteelarensis,  Hort.  Lvs.  oval,  large,  thin  and 
rather  plain,  with  numerous  teeth.  3.  Var.  idrox,  Loud. 
(/.  echinAta,  Mill.).  Lvs.  of  medium  size,  with  strong 
teeth  and  numerous  small  spines  on  the  upper  convex 
surface.  A  very  distinct  variety,  known  as  Hedgehog 
Holly.  N.  2:175.  4.  V.ar.  latifolia,  Loud.  Lvs.  oval  to 
3/^  in.  long,  with  rather  few,  divaricate  teeth.  G.C.  11. 
2:433.  5.  Var.  platyphyllos,  Hort.  Lvs.  broadly  ovate, 
to  3^  in.  long,  with  divaricate  spines,  thick,  deep  green. 
6.  Var.  prlnceps,  Moore.  Lvs.  broadly  ovate,  to  i%  in. 
long,  with  strong,  regular  spines,  dark  green,  with 
prominent  veins  below.    G.C.  II.  13:45. 

(cc.)  Sise  of  lvs.  small,  1-2  in.  long. 
7.  Var.  Handsworth^nsis,  Hort.  Lvs.  ovate-lanceolate, 
with  numerous,  moderately  divaricate  spines,  projected 
toward  the  apex,  glossy  green.  G.  C.  II.  2:519.  8.  Var. 
hast&ta,  Hort.  Lvs.  ovate-lanceolate,  halbert-shaped : 
spines  large,  usually  only  2-4  on  each  side  at  the  base, 
the  upper  half  usually  entire.  G.  C.  11.  2:687.  9.  Var. 
mieiophylla,  Hort.  Lvs.  ovate-lanceolate,  about  1  in. 
long,  shining  green,  with  small,  equal  plane  spines. 
G.C.  11. 2:751.  A  very  small-leaved  form,  but  var.  line- 
ata  is  still   smaller,  and   has  the  smallest   lvs.  of  all. 

10.  Var.  myrtiidlia,  Hort.    Lvs.  ovate-lanceolate,  1-lK 
in.  long,  moderately  spiny,  rarely  entire.    G.C.  II.  2:687. 

11.  Var.  serratifolia,  Loud.    Lvs.  ovate-lanceolate,  stiff, 
with  numerous  small  spiny  teeth.    G.C.  II.  2:687. 

(bb.)  Lvs.  all  or  most  of  them  without  spines. 
12.  Var.    heterophylla.   Loud.    Lvs.  oval  or  elliptic- 
ovate,  about  2%   in.  long,  sometimes  twisted  near   the 
apex,  entire  or  with  few  spiny  teeth.    G.  C.  II.  2:519. 


13.  Var.  lauriSdlia,  Loud.  Lvs.  ovate  to  elliptic-lanceo- 
late, 2-3  in.  long,  usu.ally  quite  entire.  14.  Var.  mar- 
ginata, Loud.  Lvs.  broadly  ovate,  sometimes  twisted 
near  the  apex,  with  thickened  entire  margin.  G.  C.  II. 
2:813.  15.  Var.  Sc6tica,  Hort.  Lvs.  oval-obovate,  blunt 
and  rouiidrd  at  the  apex,  rarely  pointed,  lK-2  in.  long, 
with  tliicl<.nc(l,  wavy  entire  margin.  G.  C.  II.  2:81.S. 
16.  Var.  tortuosa,  Hort.  (var.  crispa,  Hort.).  Lvs.  oval 
and  spirally  twisted,  with  revolute  margin,  entire  or 
with  few  spines,  about  2  in.  long:  of  dense  habit.  G.C. 
11.2:813. 

(aa. )  Foliage  variegated. 
(b.)  Lvs.  spiny-toothed. 
17.  Var.  ilbo-marginata.  Loud.  (var.  argenteo-margi- 
«()^«,  Hort.).  Lvs.  broadly  ovate,  to  2%  in.  long,  with 
numerous  irregular  spines,  dark  green,  the  disk  mottled 
with  grayish  green,  with  rather  narrow  silvery  margin. 
18.  Var.  albo-picta,  Loud.  (var.  argenteo-medio-picta, 
Hort.).  Lvs.  ovate,  with  divaricate  spines,  dark  green, 
with  a  whitish  center  and  a  narrow,  irregular,  silvery 
margin.    G.C.  II.  4:687.     19.  Var.  attreo-maculata,  Hort. 


1123.  Ilex  aquifolii 

(X>3.) 


1124.   Ilex  opaca. 

(x;3.) 


Lvs.  oblong-oval,  2}4  in.  long,  with  distant  triangular, 
somewhat  divaricate  spines,  with  a  large  creamy  white 
blotch  in  the  center,  outer  part  of  the  margin  dark 
green,  inner  part  mottled  pale  gray.  20.  Var.  atireo-re- 
glna,  Hort.  (var.  aurea  marginAta  and  var.  latifolia 
nun-gindta,  Hort.).  Lvs.  broadly  ovate,  to  3  in.  long, 
with  strongly  divaricate  spines,  iiiuttlrd  with  gray  and 
green,  with  a  broad,  continuous  guldin  yrllow  margin. 
G.C.  II.  5:44.  21.  Var.  aureo-picta  latiSdiia,  Hort.  Lvs. 
ovate  or  bn>:i<lly  ovate,  2  in.  or  more  long,  with  a  large, 
branchinl,^  d'-rp  yellow  blotch  in  the  middle,  and  with 
an  irrei^ular,  dn-ji  glossy  green  margin.  G.C.  II.  5:624. 
22.  Var.  fSrox  argentea,  Loud.  Like  var.  ferox,  but  the 
margin  and  the  surface  spines  creamy  white.  G.  C.  II. 
5:44.  23.  Var.  ferox  aiirea.  Loud.,  is  like  the  former, 
but  with  yellow  .spines  and  margin. 

(bb.)  Lvs.  sjiinelcss  or  mostly  so. 

24.  Var.  heterophylla  aureo-picta,  Hort.  Lvs.  ovate, 
flat,  sometimes  with  few  spines,  about  2%  in.  long, 
marked  in  the  middle  with  a  broad  feathery  blotch  of 
bright  yellow.  G.  C.  II.  6:389.  25.  Var.  ScAtica  aurea, 
Hort.  Lvs.  obovate,  blunt,  slightly  wavy,  about  1%  in. 
long,  dark,  mottled  green,  with  a  broad  golden  margin : 
of  dwarf  habit.  26.  Var.  Wateriana,  Hurt.  Lvs.  oblong 
or  ovate,  with  a  few  spines,  or  iiitii-r  and  plain  and 
obtuse,  about  2  in.  long,  mottled  with  gray  and  yellow- 
ish green  and  edged  with  a  broad,  irregular  golden 
band.    G.C.  II.  6:233. 

There  are  also  some  other  vars.,  as,  27,  var.  fructu 
liiteo,  with  yellow,  and  28,  var.  fructu  aurantiaco,  with 
orange  berries;  29,  var.  pendula,  witli  pendulous 
branches  and  30,  var.  pyramidalis,  with  ascending 
branches,  forming  a  narrow,  oblong  head. 

31.  comtita,  Lindl.  Shrubby,  with  short  spreading 
branches,  glabrous:  lvs.  oblong,  with  3  strong  spines 
at  the  dilated  apex,  and  with  1-2  strong  spines  on  each 
side  of  the  truncate  base,  but  rounded  and  spineless  at 
the  base  on  older  plants,  dark  glossy  green  above,  2-4 
in.  long:  fr.  scarlet,  clustered,  short-peilicelled.  June, 
July.  N.China.  P.P.G.  1,  p.  43.  G.C.  1850:311.  F.S.7. 
p.  216;  9:895.    B.M.5059. 

cc.  Fls.  in  1-few-fld.  axillary,  peduncled  cymes, 
on  this  year's  growth. 

32.  op&ca.  Ait.  (/.  quercifdlia,  Meerb.).  American 
Holly.   Fig.  II24.  Tree, with  spreading  short  branches. 
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sometimes  to  50  ft.,  forming  a  narrow,  pyramidal  head, 
glabrous:  Ivs.  oval  or  elliptic-lanceolate,  with  large  re- 
mote spiny  teeth,  rarely  entire,  dull  green  above,  yel- 
lowish green  beneath,  2^  in.  long:  fr.  dull  scarlet,  usu- 
ally solitary,  globose.  June.  Mass.  to  Fla. ,  west  to  Mo. 
and  Tex.  Em.  385.  S.  S.  1:45.  Gng.  4;  277. -Hardier 
than  I.  Aqnifotium,  but  less  handsome. 

BB.  Lvs.  serrate,  cremate  or  entire. 

c.  Fr.  red:  nutlet  ribbed  on  the  back.    Tender. 

33.  Casslne,  Linn.  {/.  Dahoon,  Walt.).  Dahoon 
Shrub  or  small  tree,  to  30  ft.:  lvs.  obovate  to  oblong- 
linear,  acute  or  obtuse  and  mucronulate,  entire  or 
sharply  serrate  above  the  middle,  usually  pubescent  be 
neath  when  young,  2-3  in.  long:  fr.  globose,  small,  dull 
red,  rarely  yellow,  on  this  year's  growth.  April,  May, 
N.  C.  to  Pla.,  west  to  La.  S.  S.  1: 46.  34.  Var.  angusti 
fdlia.  Ait.  Lvs.  linear-oblong  to  linear,  2-3  in.  long 
35.  Var.  myrtiSolia,  Chapm.  Lvs.  linear-oblong,  1-2  in 
long:  fr.  usually  solitary.    S.S.  1:45. 

36.  latifftlia,  Thunb.  Tree,  sometimes  to  60  ft.,  gla 
brous :  lvs.  oval  to  oblong-lanceolate  or  obovate-oblong 
serrate,  glossy  green  above,  3-7  in.  long:  fr.  red,  large 
in  almost  sessile  clusters.  June.  Japan.  B.M.  5597 
P.F.G.  3,  p.  13.-One  of  the  most  beautiful  Hollies. 

37.  vomitdria,  Ait.  (/.  Casslne,  Walt.,  not  Linn.) 
Cassena.  Yaupon.  Shrub,  rarely  tree  to  25  ft.,  with 
spreading  branches  ;  lvs.  oval  or  oblong,  obtuse,  c 
nate,  glabrous,  K-1,  rarely  to  2  in.  long:  fls.  clustered 
on  branches  of  the  previous  year:  fr.  scarlet,  globose 
small.  April.  Va.  to  Pla.,  west  to  Ark.  and  Tex.  S.S 
1:48. 


CC.  Fr.  black:  iiiitlels  smooth:  pistillate  fls.  usually 
solitary,  on  this  year's  growth. 
38.  crenita,  Thunb.  (J.  Fdrtunei,  Hort.).  Much- 
branched  shrub,  rarely  small  tree  to  20  ft.:  lvs.  oval, 
obovate  or  oblong-lanceolate,  crenately  serrate, glabrous, 
H-lKin.  long:  fls.  4-merous.  May,  June.  Japan.  Gng. 
6:165. 


39.  glibra.  Gray  (Pr'tnos  ylilher,  Linn.).  Inkberrt. 
WiNTEKBERKV.  Much-branched  upright  shrub,  to  8  ft. : 
Ivs.  obovate  to  oblanceolate,  obtuse,  with  few  obtuse 
teeth  toward  the  apex,  glabrous,  1-2  in.  long  :  fls.  ,5-8- 
merous.  June.  Mass.  to  Pla.,  west  to  Miss.  L.B.C. 
5:450. 

AA.    Foliage  deciduous  :  fr.  red,    {Prinos.) 

B.    Frs.  mostly  and  lvs.  pnrtlii  rnsri,-l,-d  on  short  spurs  : 

nutlets  rililH.l  ..„  tl„    hack. 

40.  decidua,  Walt.  (Pruiux  ,h,i,hiiis,  DC).  Shrub  or 
small  tree,  to  30  ft.,  with  light  gray  spreading  branches: 
lvs.  cuneate-oblong  or  obovate,  usually  obtuse,  crenately 
serrate,  dark  green,  and  with  impressed  veins  above, 
pale  and  pubescent  beneath,  lH-3  in.  loner:  fr.  globose, 
orange  or  orange-scarlet,  \i  in.  across.  May.  Va.  to  Fla., 
west  to  Texas.    S.S.  1:49. 

41.  monticola,  Gray  (Prinos  diibius,  Don).  Tree,  to 
40  ft.,  with  slender  branches,  forming  a  narrow  pyra- 
midal head  or  spreading  shrub:  lvs.  oval  or  oval-lanueo- 
late,  acute  or  acuminate,  sharply  serrate,  pubescent  only 
along  the  veins  beneath,  2-6  in.  long:  fr.  red,  globular- 
ovoid,  14  in.  across.  May.  N.Y.  to  S.  C,  west  to  Ala. 
S.S.  1:,50.  G.C.  II.  14:689  (as  /.  decidua).  42.  Var. 
m611is,  Britton  (/.  mdllis.  Gray).  Lvs.  broadly  ovate, 
soft-pubescent  when  young,  glabrous  above  at  length. 

BB.    Frs.  and  lvs.  not  fascicled:  frs.  axillary :  nut- 
lets smooth. 

43.  laevigata.  Gray  (Prinos  lai'igAtus,  Pursh). 
WiNTEKBEKKY.  Low  shrub,  of  upright  habit:  lvs.  lan- 
ceolate, acute,  finely  or  crenately  serrate,  rather  thick, 
glabrous  or  nearly  so,  1M-2K  in.  long,  turning  clear 
yellow  in  fall:  fls.  6-9-merous:  fr.  depressed-globose, 
bright  orange-red,  over  }4  in.  across.  May,  June. 
Maine  to  Pa." and  Va.    G.F.  4:221. 

44.  verticilI4ta,  Gray  (Prhws  verticillAtns,  Linn.). 
Black  Aldek.  Winterberry.  Fig.  1125.  Shrub,  with 
spreading  branches:  lvs.  obovate  to  oblanceolate  or  lan- 
ceolate, acuminate  or  acute,  serrate  or  doubly  serrate, 
usually  pubescent  beneath,  lJ^-3  in.  long,  turning  black 
after  frost:  fls.  5-6-raerous  :  fr.  bright  red,  rarely  yel- 
low, about  H  in.  across.  June,  July.  Canada  to  Pla., 
west  to  Wis.  and  Mo.  Em.  388. —  Very  variable  in  shape 
and  texture  of  lvs.  One  of  the  best  hardy  shrubs,  with 
ornamental  frs.,  which  remain  on  the  branches  until 
midwinter,  and  are  not  eaten  by  birds. 

45.  serrita,  Thunb.  Slender  shrub,  to  15  ft.,  similar 
to  the  former  but  smaller  in  every  part:  lvs.  elliptic  or 
ovate,  acute  or  acuminate,  finely  serrate,  pubescent  or 
glabrous  beneath,  1-2  in.  long  :  fls.  4-6-merous  :  fr. 
bright  red,  small,  one-sixth  to  one-fifth  in.  across.  June. 
Japan.  There  are  two  forms  of  this  species:  both  have 
been  introduced  from  Japan  as  /.  Sieboldi,  the  first  by 
Prof.  Sargent,  the  second  by  Thomas  Hogg.  46.  Var. 
argiltidens.Rehder  (/.  argittidens,  Miq. ).  Lvs.  glabrous 
beneath,  short-petioled,  teeth  more  r(  iiict)'  and  less  fine: 
fls.  usually  4-merous.  47.  Var.  Sieboldi,  Kelider  {/. 
Sieho/di,  Miq.).  Lvs.  somewhat  larger.  Inngcr-petioled, 
more  finely  serrate,  pubescent  beneath  :  fls.  usually 
5-merous. 

/.  amhifjua.  Chapm.  Deciduous  large  shrub,  allied  to  I.  mon- 
ticola. Lvs.  usually  almost  glabrous,  remotely  serrate,  1-2  in. 
lone.  N.  C.  to  Fla.,  west  to  Ark.  and  Tes.— 7.  Ametdnchier,  M. 
A.  Cx^rtis.  Deciduous  shrub,  to  6  ft,:  lvs.  oblong,  subacute, 
serrate,  pubescent,  l%-3  in.  long:  fr.  dull  red,  large.  Va,  to 
La,  Gr,F. 2:41,  Hardy, — /,  Califomica.  Brandegee.  Evergreen 
large  shrub,  to  12  ft.,  glabrous:  lvs,  elliptic  to  oblong-elliptie, 
obtuse,  remotely  and  crenately  serrulate,  2-5  in.  long:  f  r,  black, 
small.  Calif.  G,F.  7:415  (by  error  named  I.  triflora).—/,  Cana- 
riensis,  Voir.  Evergreen  tree,  to  20  ft,,  glabrous:  lvs.  ovate  to 
ovate-oblong,  obtuse,  entire,  2-4  in,  long:  fr,  usually  solitary, 
on  this  year's  growth.  Canar. — /.  conocdrpa.  Reiss,  Evergreen 
shrub,  to  6  ft,:  lvs.  oblong-lanceolate,  acuminate,  serrulate, 
glabrous,  3-5  in,  long:  fls.  in  short,  dense  spikes:  fr.  ovoid- 
cnnic,  Brazil,  B.M.  7310,— 7.  cormcra.  Chapm.  (1,  lucida.Torr. 
&  Gr,),  Allied  to  1.  gl.abra.  but  taller:  Ivs.  broader  and  longer, 
to  3  in,,  acute  or  .acuminate.  N,  C,  to  Fla,,  west  to  La, — 7,  dipy- 
rhia.  Wall.  Evergreen  tree,  to  40  ft. :  lvs.  elliptic  to  lanceolate, 
remotely  spiny-serrate,  sometimes  entire,  glabrous,  2-4  in.  long: 
(r,  scarlet,  globose,  clustered.  Himal,— 7,  dfibia.  B,  S,  P,— I. 
monticola, — 7,  Qonp&nha,  Mart,=Villaresiamucronata, — 7,  in- 
signis.  Hook,  f .  Evergreen  small  tree:  lvs.  elliptic-lanceolate, 
6--S  in.  long,  spiny-toothed,  often  almost  entire  on  older 
plants:  fr,  large,  globose,  Himal,  G,  C,  II,  14:397.— 7,  fafe^ra, 
Thunb.   Evergreen  large  shruo  or  tree,  to  40  ft.:  lvs.  obovate. 
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obtusely  pointed,  entire.  2-3  in.  long :  fr.  large,  rather  long- 
peduncled.red,  Japan. — I,  loJigipes^i^haptn.  Deciduous  shrub, 
aiUed  to  i.  decidua;  Ivs.  elliptic-lanceolate,  crenately  serrate, 
almost  glabrous:  fr.  globose,  slender-pedicelled.  N.  C.  toGa., 
west  to  La.  G.  F.  3:345. — /.  inicrocdrpa,  Lindl.  =  rotunda, 
Thunb. — I.Paraguariensis,  St,  Hil.  (I.  Paraguayensis,  Auth.). 
Mate.  Paraguay  Tea.  Shrub,  to  15  ft.:  Ivs.  obovate,  obtuse, 
obtusely  serrate,  2-5  in.  long,  glabrous:  fr.  small,  peduncled. 
Brazil.—/,  r>nhlo.  Ait.  (I.  platyphyllos.Webb.  &  Berth.).  Ever- 
green p3  I  .iiiiiiLiI  f  rtr.  to  i'n  It  .  glabrous:  Ivs.  broadly  ovate  or 
obovate  I 'I  mI.i.ii^'.  ,  nt  iiv  s.  rr;ile  ou  young  plants,  2-5  in  long: 
fr.  hirgi-.  n  L'  in-ii  I  r,l  -.liMit  pi'dicelled,  on  last  year's  growth: 
Canar.  L.Im  i;:..r.i,  P.  M.  4<Mt.—/.  rotunda,  Thunb.  (I.  micro- 
earpa,  Lindl j.  Evergreen  shrub  or  tree,  to  40  ft.:  Ivs.  oblong 
or  elliptic,  acute,  pointed,  quite  entire:  fr.  small,  red,  in  pe- 
duncled clusters.  Japan.  P.F.G.  l,p.43.  G.C. 1850:311.  F.S.7. 
p.  216. — /.  Trngbsa,  F.  Schmidt.  Evergreen  low  spreading  shrub, 
sometimes  prostrate,  glabrous:  Ivs.  oblong-lanceolate  to  lan- 
ceolate, remotely  crenate-serrate,  rugose  above,  %-1  in.  long: 
fr.  usually  solitary,  scarlet.  Japan,  Sacchalin. — 7.  triflbra, 
Brandegee.  Evergreen  tree,  to  40  ft.,  with  spreading  pubescent 
branches:  Ivs.  elliptic -lanceolate,  remotely  serrate  or  almost 
entire,  pubescent,  2-3^2  in.  long:  fls.5-merous.  Calif.  G.F.  7:416 
(by  error  named  I.  CaUfomica).  ALFRED  Rehder, 

ILL1CIUM(  Latin  fora/^HremeHi;  probablyin  reference 
to  the  ai2:reeable  odor).  Magnolidcece.  A  half  dozen  spe- 
cies in  Japan,  China,  India  and  ea.stern  N.  America. 
Small  trees  or  shrubs,  iirlabmus,  with  thick,  short-peti- 
oled  entire  evergreen  hs.;  lis.  sukiII.  solitary  or  in  3\s 
in  the  axils  of  Ivs.  or  lunl-scjiirs.  iioihiing  or  inclined, 
yellow  or  purplish;  stpals  :j-G;  ])t.'luU  many,  imbricated 
in  3  or  more  rows  or  series;  stamens  10-many,  with 
thick  filaments:  carpels  usually  many,  forming  a  ring 
of  almost  woody  pods.  The  lUiciums  are  aromatic  plants 
with  perfect  fls. 

One  of  the  Illiciums  furnishes  the  Star  or  Chinese 
Anise,  which  is  the  small  star-shaped  cluster  of  fruits. 
The  odor  and  flavor  strongly  resemble  Anise.  It  is  much 
used  in  oriental  countries  in  cookery,  and  is  exported  to 
some  extent  and  is  said  to  be  used  in  flavoring  certain 
French  wines.  This  product  comes  from  China.  It  has 
been  supposed  to  be  the  product  of  /.  anisahtm  of 
Linnseus,  but  that  plant  is  a  Japanese  tree  and  it  con- 
tains a  poison.  In  the  American  trade  are  the  names 
/.  anisatinn  and  /.  religiosum.  It  now  transpires  that 
these  names  belong  to  the  same  plant,  and  that  the  Star 
Anise  is  produced  by  another  species.  This  other  spe- 
cies, or  the  true  Star  Anise,  was  first  accurately  de- 
scribed and  figured  (as  /.  verum.  Hook.  f. )  in  B.M. 
7005  (1888),  where  the  confusion  of  two  or  three  cen- 
turies is  elucidated.  There  is  probably  only  one  East 
Asian  lllicium  in  the  trade  in  N.  Amer.,  as  follows: 

anis^tum,  Linn.,  not  Gfertn.  (7.  religidsiim,  Sieb.  & 
Zucc).  Small  tree:  Ivs.  alternate,  elliptic,  short-peti- 
oled,  somewhat  acuminate:  fls.  mostly  solitary,  sessile 
or  nearly  so,  yellowish,  not  fragrant,  with  many  very 
narrow  petals,  and  20-3()  stamens.  Japan.  B.M.  3965.— 
Grown  far  S.    There  is  a  form  with  variegated  Ivs. 

Two  native  Illiciums  gi-owing  in  the  Gulf  country  are:  /. 
yioHdanum,  Ellis.  Shrub,  6-10  ft.:  Ivs.  oblong-lanceolate,  4  in. 
or  more  long:  petals  20-30,  very  narrow,  dark  crimson.  B.M. 
439.  Gn.  36.  p.  151.  J.H.  Itl.  30:36.'S.-/.  parvifldrum,  Michx. 
Lvs.  elliptic  or  lanceolate,  mostly  under  4  in.  long:  petals  very 
small  (^  in.  long),  6-11,  yellowish.  L_  jj_  g_ 

ILLINOIS,  HORTICULTURE  IN.  Pig.  112fi.  The 
state  of  lUinnis.  lyin:,^  in  tin-  licart  of  the  Mississippi 
valley,  the  m*jst  t'lrtilt-  {turrinn  <.f  tlie  LTnited  States,  and 
with  its  eastern  boundary  over  700  miles  from  the  At- 
lantic coast,  has  a  range  north  and  south  of  a  little  over 
.350  miles,  extending  from  37°  to  42°  30'  north  latitude, 
and  a  breadth  east  and  west  of  about  200  miles  at  its 
widest  point.  In  spite  of  Its  great  length,  the  difference 
in  mean  annual  temperature  between  the  extreme  north- 
ern and  southern  parts  of  the  state  is  only  10°  F., 
although  the  rainfall  in  the  southern  part  is  one-half 
greater  than  in  tlu*  northern. 

Soil  coiiditimis  alone  considered,  Illinois  stands,  agri- 
culturally, at  the  very  forefront.  Third  among  the  states 
of  the  Union  (1890)  in  population,  and  first  in  railroad 
mileage,  it  is  also  first  in  total  bulk  of  agricultural  and 
horticultural  products.  There  are  no  considerable  tracts 
of  worthless  land  in  the  state;  and  the  statistics  col- 
lected by  the  State  Board  of  Agriculture  show  every  one 
of  the  102  counties  of  the  state  to  be  fruit  producing. 
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The  statistics  of  the  census  of  1890  showed  Illinois  at 
that  time  to  be  easily  third  in  rank  among  the  horti- 
cultural states. 

The  horticultural  interests  of  Illinois  have  been  well 
looked  after  and  carefully  placed  on  a  permanent  basis 
by  the  legislature.  In  1874  an  act  was  passed  by  that 
body  establishing  the  Illinois  State  Horticultural  Society 
(which  was  organized  in  1855)  as  a  public  corporation 
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1126.   mil 
Showing  three  horticultural  divisions,  following  county  lines. 

of  the  state.  The  State  Horticultural  Society  is  divided 
into  three  subdivisions,  the  Northern,  Central  and  South- 
ern Illinois  Horticultural  Societies,  each  taking  in  about 
one-third  of  the  state  ( see  map ) .  The  State  Horticiiltural 
Society  has  been  liberally  supported  by  the  legislature 
since  its  foundation,  and  is  in  a  floiirishing  condition. 

The  most  distinctive  fruit  section  of  Illinois  is  the 
southern  third.  This  area  contains  something  over 
150,000  acres  devoted  to  the  growing  of  apples  alone. 
Other  deciduous  fruits,  notably  peaches  and  pears,  and 
small  fruits,  especially  strawberries,  are  also  grown  in 
large  quantities  in  this  part  of  Illinois.  During  the  sea- 
son of  1898  over  800  car-loads  of  strawberries  alone  were 
shipped  to  outside  markets  from  the  fruit  districts  of 
southern  Illinois.  Increased  shipping  facilities  and  the 
coming  into  bearing  of  orchards  already  some  time 
planted  are  rapidly  bringing  southern  Illinois  into  com- 
petition with  Michigan  in  the  production  of  peaches. 

The  southern  fruit  district,  as  indicated  on  the  map, 
lies  between  37°  and  39°  30'  north  latitude,  the  former 
being  the  latitude  of  Norfolk,  Va.,  and  the  latter  that 
of  Baltimore,  Md.  The  climate  of  this  district  is  best 
indicated  by  the  fact  that  the  isotherm  55°  F.  passes 
through  the  northern  part  of  the  district,  the  same  tem- 
perature line  also  passing  through  the  peach  and  sweet 
potato  districts  of  Delaware  and  southern  New  Jersey. 
The  50°  isotherm  passes  through  Illinois  about  on  the 
dividing  line  between  the  northern  and  central  fruit  dis- 
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tricts,  thus  showing  the  mean  annual  temperature  of  the 
northern  district, —  which  is  second  to  the  southern  in 
small-fruit  production,  and  in  1898  produced  more  grapes 
than  both  the  other  districts  put  together,  — to  be  practi- 
cally the  same  as  that  of  the  great  grape  and  small  fruit 
sections  of  central  New  York.  While  speaking  of  tem- 
perature it  should  also  be  noted  that  the  mean  annual 
temperature  of  the  famous  Santa  Clara  valley  and  the 
Santa  Cruz  mountain  wine  grape  district  of  California 
is  55°  P.,  or  about  that  of  Madison  and  Bond  counties, 
Illinois. 

In  1898  the  total  annual  precipitation  at  Galena,  in  the 
extreme  northwest  corner  of  the  state,  was  30  inches; 
in  Henderson  county  and  from  thence  along  a  line  a 
little  north  of  east  clear  across  the  state,  40  inches;  in 
a  circle  taking  in  Adams,  Pike,  Pulton,  Tazewell,  Menard 
and  Morgan  counties,  and  along  a  line  entering  the  state 
in  Monroe  county,  bending  north  almost  as  far  as  Spring- 
field, and  thence  southeast  to  Lawrence  county,  50 
inches;  and  in  the  12  or  14  extreme  southern  counties 
of  the  state,  60  inches.  The  mean  annual  rainfall  for 
10  years  up  to  and  including  1898  at  the  Illinois  Agri- 
cultural Experiment  Station  at  Urbana,  Champaign 
county,  was  nearly  335^  inches. 

Pkoducts.  — An  idea  of  the  extent  of  the  horticultural 
interests  of  Illinois  can  be  best  gained  by  reference  to 
the  following  tables,  which  give  the  approximate  pro- 
duction of  the  various  horticultural  crops  raised  in  the 
state  for  five  years,  down  to  and  including  1898; 


1895 
1896 
1H97 
1898 


1894 
1895 
1896 
1897 


Grapes 
Nor.  Div. 
603,638 
108.888 
248,151 
449,833 
715,592 


■Annual  Crop 
Cent.  Div, 
058,908 
459,916 
467,877 
573,832 
435,544 


n  Pounds. 

Sou.  Div. 
467,813 
410,839 
263,990 
239.807 
201,807 


Steawberkies— Annual  Vali 
$14,309 


7,407 
14,382 
17,840 


1.985 
3,805 
3,864 
3,929 


$25,019 
3,458 
14,910 
24,374 
24,080 


Watesmelons— .Imiuai  Value  of  Crop. 


$24,021 
20,231 
23,215 
21,497 


18,116 
16,217 
16,451 
16,103 


$2,128 
11,710 
8,435 


Total. 

1,731,089 
1,069,643 
980,018 
1,263,472 
1,352,943 


$43,365 
10,999 
26,122 
42,600 
45,849 


$55,112 
50,057 
47,121 
46,224 
45,137 


Other  Fruits  and  Berries— jlnjiuai  Value  of  Crop. 


1894 
1895 
1896 
1897 


1895 
1896 
1897 


$28,190 
17,532 
18,196 
21,175 
25,807 


$36,930 
30,915 
22  586 
25.775 
26.452 


$107,484 
163,007 
121,515 
157,199 
136,445 


Sweet  Potatoes— Annual  Crop  in  Bushels. 


18,409 
25.408 
10,003 
12,633 


85,321 
80,231 
67,147 
49,596 
67,327 


235,704 
200,220 
210,790 
132,703 
280.156 


328.926 
298.860 
303,345 
192,302 
360,116 


■If 


■/-'^4? 
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Orchard  Fruits— .4 


Year. 
1894 
1895 
1896 

1897 
1898 


1894 
1895 
1896 
1897 


Nor.  Div. 
305.057 
365.908 
361.7.'>4 
.520,775 
136,154 


ual  Crop 
apples. 
Cent.  Div. 
1,704,338 
2.287,731 
1,890,464 
2,871.040 
227,050 

PEACHES. 
13,247 


Sou,  Div. 

533,403 
4.737,027 
2.404.441 
5.164,672 

670,280 


20,704 
11,075 
10,750 

PEARS. 
1.845 
1,628 


49,582 
169,576 
141,174 
230,816 
193,730 


3,007 
14,194 
12,191 
13,773 
10,177 


Total. 
2,542.798 
7,390.666 
4,656,659 
8,556.487 
1,033,484 


63,698 
198,812 
170,013 
244.278 
213,392 


5,165 
15,997 
13,876 
16,055 
11.285 


The  large  falling  oft  in  the  apple  production  of  the 

state  during  the  season  of  1898  was  due  to  a  scourge  of 

the  apple  scab  fungus,  which  attacked  and  devastated 

the  apple  orchards  in  all  parts  of  the  state. 

Pear-growing  in   southern  Illinois   has   been 

more  or  less  kept  back  by  the  prevalence  of 

pear  blight,  which  has  destroyed  many  trees 

\       before  coming  into  bearing.     No  comment  on 

'  jj]     the   other   tables  is   necessary,  as   they  tell 

\         ^       their  own  story. 

The  nursery  industry  has  been  largely  de- 
\  eloped  in  Illinois.    There  are  447  commercial 
nurseries    in  the  state,     203   in  the  northern 
division,    143  in  the    central,  and    101  in  the 
A^,  southern.     The    other   branches  of   horticul- 

""X-v         tural  industry  are  also  well  developed  in  the 
'j  /\^      state.     Gardening    for    the    Chicago    market 
^  forms  a  large  and  important  business  in  it- 

self ;  while  the  growing  of  vegetables  for 
shipment  in  certain  sections  of  southern  Illi- 
nois IS  assuming  large  proportions.  Cobden,  in  Union 
count\  is  the  largest  shipping  point  for  tomatoes  in 
the  tinted  States,  sending  out  some  300  car-loads  of 
this  single  fruit  during  the  season  of  1898.  Union 
countv,  exclusive  of  Cobden,  shipped  to  outside  mar- 
kets about  400  car-loads  of  tomatoes  during  the  same 
season. 

Chicago  was,  according  to  the  census  of  1890,  the  sec- 
ond largest  market  in  the  United  States  for  cut-flowers. 
The  business  has  grown  considerably  since  that  time, 
although  exact  figures  are  not  obtainable.  The  only 
notable  examples  of  landscape  horticulture  or  landscape 
gardening  in  the  state  are  found  in  the  Chicago  city 
park  System,  which  is  the  largest  and  in  some  respects 
the  finest  in  the  entire  country. 

With  her  situation,  natural  advantages,  vast  resources 
and  present  attainments  along  these  lines,  Illinois  seems 
destined  to  take  even  higher  rank  horticulturally  in  the 
not  far  distant  future  than  she  has  in  the  past;  and 
with  her  increasing  production  and  immense  and  grow- 
ing railway  facilities,  to  prove  a  formidable  rival  to  the 
older  fruit-producing  regions  of  the  Union. 

The  tables  giving  crop  reports  are  compiled  from 
figures  given  in  the  annual  statistical  reports  of  the 
Illinois  State  Board  of  Agriculture.  Other  figures  (ex- 
cept where  noted  as  being  from  census  report)  are  from 
the  Report  of  the  Illinois  State  Parmers'  Institute  for 
1898.  The  climatic  and  meteorological  information  is 
based  on  reports  of  the  United  States  Weather  Bureau 
and  records  of  the  Illinois  Agricultural  Experiment 
Station.  j_  q_  Blair. 


IMANTOPHTLLtJM 

IMANTOPHYLLUM.    Included  under  Olivia. 

IMMORTELLES.    Consult  Everlastixtj  Flowers. 

IMPATIENS  (from  the  Latin;  having  reference  to  the 
pods,  which,  when  ripe,  on  slight  pressure  burst  open, 
scattering  the  seed).  Oeraiiiiicea;.  (By  some  referred 
toBalsamindcew.)  Tender,  succulent  herbs,  with 
very  fleshy  stems  and  simple  leaves  usually  alter- 
nate and  the  upper  ones  often  in  whoils:  pe- 
duncles axillary,  with  1-6  or  more  lis.  of  vaiious 
colors:  sepals  3  (seldom  5),  the  posterior  one 
taking  on  a  spur-like  shape;  petals  5  or 
3,  in  which  case  2  are  grown  together: 
fr.  a  pod,  which,  when  ripe,  bursts  when 
pinched,  scattering  the  seeds.  About 
220  species,  mainly  from  tropical  India 
aud  Africa.  About  20  have  found  their 
way  into  cultivation  for  the  most  part 
as  greenhouse  plants,  1.  Balsamina  being  the  species 
best  known  as  an  outdoor  annual.  See  Balsam.  Propa- 
gation by  cuttings  and  seed. 

A.  Peduncles  witli  siyigle  fls. 

Hiwkeri,  W.  Bull.  A  bushy,  soft-wooded  plant  with 
well  branched  stems  of  a  dull  red  color;  Ivs.  opposite  or 
in  whorls  of  3,  ovate,  acuminate,  serrate,  dark  green: 
peduncles  axillary,  long  and  slender:  tls.  rounded  in 
outline,  about  3  in.  in  diam.,  deep  carmine,  with  a  white 
eye.  South  Sea  Islands.  Int.  about  188().  G.C.  11.25:761. 
I.H.  34 :2.  —A  greenhouse  plant,  needing  an  intermediate 
temperature.  Plants  from  early  spring  cuttings  bloom 
all  summer  and  into  autumn. 

platyp^tala,  Lindl.  (/.  puUMrrima,  Dalzell.  /.  latl- 
fdlia,  Hort. ).  Stems  strong,  succulent,  branched  and 
usually  reddish  purple;  Ivs.  whorled,  lanceolate  or  oval, 
serrate,  hairy  beneath:  peduncles  axillary,  shorter  than 
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protected  and  warm  situations  outdoors.  Prop,  by  out- 
tings,  and  during  growth  should  be  treated  like  Gloxinias. 
Var.  Lucie  or  Lucy  belongs  here. 

AA.  Peduncles  with  1-2  fls. 
Sultani,  Hook.    Pig.  1127     From  12-24  in.  high,  with 
stout  stem  and  branches,  rather  succulent  and  green : 


Impaticns  aurea(XK.  ) 
I  of  the  native  jewel-weeds. 


the  Ivs. :  fls.  large,  rose-colored  :  spur  sickle-shaped, 
rather  thin  and  petals  transversely  obcordate.  Summer. 
Java.  R.H.  1847:221.  B.R.  .32:08. -Needs  a  moderate  to 
warm  temp.,  and  may  be  used  as  a  house-plant  or  in 


1129.   Impatiens  Roylei  (X  %). 

Ivs.  elliptical  or  lanceolate  and  narrowed  into  a  petiole 
about  1  in.  long;  lower  Ivs.  alternate,  upper  ones  almost 
whorled:  peduncles  axillary,  of  a  rich  rose-red  in  the 
original  form.  Hybrids  and  sports  have  given  shades 
from  pink  to  almost  purple,  and  a  white  variety  also  ex- 
ists. Spur  is  very  long  and  thin.  Zanzibar.  B.M.  6643. 
Gn.  23,  p.  331.  V. 7:325,  .326.  S.H.  2:280.  I.H. 30:488;  42, 
p.  140.  R.H.  1884: 12. -Increased  by  seeds;  also  by  cut- 
tings,which  root  readily.  With  /.  Hookeriana,  the  best 
in  cult.  A  greenhouse  plant;  it  also  does  well  as  a  house 
plant,  blooming  almost  continuously. 

AAA.   Peduncles  with  S-4  fls.:  plant  2-4  ft. 

aiirea,  Muhl.  (/.  pdllida.  Nutt.).  Pale  Touch-me- 
not.  Jewel-weed.  Pig.  1128.  With /.  fii'rtocn.  the  rep- 
resentatives of  the  family  in  the  indigenous  flora  of  the 
U.  S.  Larger  than  1.  biflora;  otlu-rwisc  similar  to  it, 
with  pale  yellow  fls.  sparingly  dotti-d  witlt  ln-cwnish  red: 
spur  short.,  notched,  and  less  th;in  oin-third  the  length 
of  the  posterior  sepal.  Moist,  sh.ady  places.  July-Sept. 
Quebec  to  Ore.,  Kans.  and  Ga.  B.B.  2:404.  — Procurable 
from  dealers  in  native  plants. 

biSIdra,  Walt.  (/. /'lUra,  Nutt.).  Spotted  Touch-me- 
not.  .Jewel-weed.  With  /.  aurea  representing  the  ge- 
nus in  the  U.  S.  An  annual  with  orange-colored  fls.. 
mottled  with  reddish  brown  :  spur  strongly  inflexed. 
about  half  as  long  as  posterior  sepal.  Moist,  shady 
places.  July-October.  Nova  Scotia  to  Alaska,  Ore., 
Mo.  and  Pla.  B.B.  2:403.  D.  155.-Has  been  offered  by 
dealers  in  native  plants. 

Balsimina,  Linn.  (Balsdmina  hort^nsi.i,'DC.).  Gar- 
den Balsam.    See  Vol.  I,  p.  126. 


AAAA.    Peduncles  with  3-6  or 


■.fls. 


Hookeriana,  Am.  (/.  biglandttldsa,  Moon.  I.Sultdni 
(ilba,  Hort.).  A  very  succulent  much-branched  plant, 
growing  to  a  height  of  3  ft.:  Ivs.  long-petioled,  ovate- 
lanceolate,  toothed  :  peduncles  axillary  in  the  upper 
Ivs. :  fls.  large,  white,  spatted  with  purple  on  the  large 
lower  petals;  spur  bent  horn-shaped,  and  longer  than 
the  fls.  Blooms  in  fall.  Ceylon.  B.M.  4704. -It  is  a  per- 
ennial, requires  a  moderate  temp.,  and  does  not  bloom 
until  well  developed.  Prop,  by  cuttings.  One  of  the 
best  species  in  cult. 

E6ylei,  Walp.  {/.  glanduligera,  Royle).  Pig.  1129. 
A  rather  coarse  garden  annual,  with  strong  stem,  suc- 
culent and  much-branched:  lower  Ivs.  opposite;  upper 
Ivs.  usually  in  3's  and  whorled.  all  ovate  or  ovate-lan- 
ceolate, naked,  4  in.  long,  sharply  serrate;  basal  serra- 
tions and  the  petiole  glandular:  peduncles  axillary, 
with  3  or  more  fls.  and  very  numerous  toward  top  of 
plant:  fls.  large,  dark  purple;  spur  very  short.  Aug., 
Sept.  India.  B.M.  4(120.  B.R.  26:22. -Grown  from  seed, 
needing  but  little  care,  and  useful  in  groups. 

G.  N.  Lactman. 

IMPHEE.     See  Sonjlium. 


801:  INCAKVILLEA 

INCARVILLEA  (after  Inc-arville,  the  French  Jesuit 
missionary  to  China).  Biijiiviiidcew.  About  10  species 
of  herbaceous  perennials  from  central  Asia,  one  of 
which,  I.  l>cUii'ai/i,  has  achieved  extraordinary  notice 
since  1893,  It  is  a  hardy  plant  with  handsome  pinnate 
foliage,  each  leaf  being  1  ft.  long,  with  as  many  as  15-20 
dentate  segments:  scape  1-2  ft.  high,  bearing  2-12  large 
trumpet-shaped,  rosy  purple  fls.,  each  2-3  in.  long  and 
as  much  wide.  These  fls.  are  probably  equal  in  decora- 
tive value  to  many  of  the  Bignonias  cherished  in  our 
greenhouses.  In  size  and  beauty  they  rank  with  those 
of  Catalpa,  Bignonia  and  Tecoma,  of  the  same  family. 
This  species  is  certainly  the  finest  hardy  herbaceous 
perennial  in  the  Bignonia  family.  The  tube  is  yellow 
inside  and  out,  and  the  2  upper  lobes  are  smaller  than 
the  3  lower  ones.  The  genus  is  closely  allied  to  Amphi- 
come,  and  the  flowers  of  both  have  the  same  general  ap- 
pearance, but  in  Incarvillea  the  calyx  lobes  are  awl- 
.shaped,  while  in  Amphicome  the  calyx  is  truncate  or 
shortly  dentate.  Also  the  seeds  of  Incarvillea  have  an 
entire  hyaline  wing,  while  in  Amphicome  the  seeds  have 
a  wing  that  is  cut  into  long  thin,  strips  or  hairs.  The 
two  genera  form  a  small  but  remarkable  group,  charac- 
terized by  their  capsules  opening  by  the  ventral  suture 
only.  William  Watson  declares  that  Incarvilleas  are  not 
annuals,  as  stated  in  the  botanies. 

The  general  experience  seems  to  be  that  these  plants 
need  rather  more  winter  protection  than  most  hardy 
herbaceous  perennials.  A  light,  sandy  loam,  well  en- 
riched and  deeply  worked,  suits  them  well,  and  they  like 
a  sheltered  position  in  a  rather  warm,  sunny  place. 
Prop,  by  division  or  seed. 

A.  Segments  toothed  from  base  to  apex. 
Delaviyi,  Bur.  &  Franch.  Fig.  1130.  Lvs.  few,  radi- 
cal; Ifts.  4-5  in.  long,  not  quite  opposite:  stamens  in 
eluded.  B.M.  7462.  Gn.  54:1198.  R.H.  1893:544.  J.H. 
111.30:449.  Gt.  43:1398.  Mn.  3.  p.  26.  G.C.  III.  26:659. 
G.M.  38:306. 
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1130.   Incarvillea  Delavayi. 

AA.  Segments  parted  or  dissected. 
variabilis,  Batalin.  Subshrub:  lvs.  2-  or  3-pinnate; 
segments  parted  or  dissected,  their  lobes  entire  or 
slightly  lobed :  fls.  as  many  as  10,  pale  rose.  Gt.  47,  p. 
222. -Int.  1898  by  Haage  and  Schmidt,  who  say  that  it 
makes  a  strong-growing,  bushy  plant  covered  with  fls. 
each  1  in.  or  more  across,  from  May  to  Oct.:  also  that 
seedlings  bloom  the  first  year. 

AAA.   Segments  often  entire  or  nearly  so. 

B.   Form  of  segments  tanreolnte  or  narrower. 

dlgSB,  Regel  (/.  Kodp7nannii,W.  Lauche).    Subshrub, 

2-3  ft.  high:    lvs.  2-4  in.  long;    segments  linear-oblong 
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or  lanceolate,  narrower  than  in  /.  Z>elavayi,  especially 
at  the  base,  entire  or  with  a  few  distant  teeth  towards 
the  tip:  fls.  pale  pink,  veiny;  tube  13^  in.  long;  limb 
about  I  in.  across,  the  5  lobes  nearly  equal.  B.M.  0593 
(throat  not  yellow).  G.  C.  II.  19:89.  Gn.  28,  p.  653.- 
The  hardiest  species. 

BB.  Form  of  segments  ovate  or  broader. 
grandilldra,  Bur.  &  Franch.  Differs  from  I.  Delavayi 
in  its  shorter  lvs.,  more  rounded  Ifts.,  short  scapes 
bearing  only  1  or  2  fls.  as  large  as  those  of  /.  Delavayi, 
but  with  narrower  calyx  lobes  and  longer  corolla  lobes, 
the  color  deep  rose-red.  Dried  specimens  show  about  a 
dozen  scapes  on  a  plant.  China.  Gn.  56:1230.  — Int. 
about  1898.  Imperfectly  known,  and  may  be  a  form  of 
/.  compavta,  I.  grandiflora,  Poir. =:Tecoma  grandiftora. 
I.  grandiflora^  SprGng.=^sehyiiaiiltius  grandiflora. 
J.  B.  Keller  and  W.  M. 

INDIANA,  HORTICULTURE  IN.  Fig.  1131.  Indiana 
is  essentially  a  fruit-growing  state.  There  is  no  part  of 
its  soil  that  cannot  be  made  suitable  for  the  production 
of  fruit  of  some  kind.  There  are  portions,  however,  that 
are  better  adapted  to  the  growing  of  wheat  and  corn  or 
grazing  on  account  of  the  prairie  character  of  the  soil, 
or  the  climatic  conditions,  which  render  the  cultivation 
of  orchard  fruits  aprecarious  business.  By  referring  to 
the  accompanying  map,  it  will  be  seen  that  the  mean 
annual  isotherms  for  the  year  1898,  and  the  same  will 
hold  approximately  for  a  series  of  years,  are  decidedly 
irregular  in  the  northern  part  of  the  state,  while  in  the 
southern  half  they  run  more  uniformly  across  the  state. 
This  is  caused  very  largely  by  the  ameliorating  influence 
of  Lake  Michigan,  which  is  felt  very  perceptibly  along 
the  northern  counties  which  are  protected  from  the 
severe  northwest  winds  ;  but  it  is  not  felt  in  any  appre- 
ciable degree  as  we  go  down  the  western  side  of  the 
state.  And  so  it  often  happens  that  the  temperature 
falls  lower  75  miles  south  of  Lake  Michigan  than  it  does 
iu  the  counties  bordering  on  Michigan.  This  difference 
is  often  great  enough  to  render  peach  growing  in  this 
section,  as  a  commercial  business,  out  of  the  question. 
From  the  northeastern  portion  of  the  state  south  to  tlie 
Ohio  river,  and  covering  all  that  territory  not  already 
mentioned,  the  climate  is  not  so  severe,  and  fine  crops 
of  peaches  are  often  produced.  The  dotted  line,  shown 
on  the  map,  starting  near  Michigan  City  and  running  in 
an  irregular  line,  taking  in  most  of  the  famous  Kankakee 
marshes,  thence  in  a  southerly  and  westerly  direction, 
finally  striking  the  west  line  of  the  state  a  little  north  of 
Terra  Haute,  is  intended  to  indicate,  approximately,  that 
portion  of  the  state  that  is  better  adapted  to  the  growing 
of  general  farm  crops  than  fruit.  This  is  not  wholly  due 
to  climatic  causes,  but  in  a  large  degree  to  adverse  soil 
conditions.  A  large  part  of  this  region  is  flat  prairie 
land  ;  much  of  it  was  once  covered  with  marshes,  but 
with  modern  drainage  facilities  nearly  all  of  this  natur- 
ally fertile  land  has  been  improved  until  it  has  become 
one  of  the  best  farming  sections  in  the  state.  Only 
occasional  spots,  however,  are  high  enough  for  orchard 
purposes  ;  but  small-fruits  and  vegetables  grow  with 
the  greatest  luxuriance,  and  large  quantities  of  these  are 
shipped  to  the  Chicago  market.  A  region  in  the  Kanka- 
kee valley,  including  Starke  and  adjoining  counties,  is 
famous  for  its  sugar  beet  productions.  The  soil  here  is 
of  a  sandy  nature,  eminently  adapted  to  the  culture  of 
this  vegetable  ;  specimens  have  been  analyzed  which 
yielile*!  22  per  cent  of  sugar,  with  a  purity  coefiicieut  of 
90  to  95.  While  there  are  not  many  large  commercial 
orchards  found  in  the  northern  and  northeastern  por- 
tions of  the  state,  the  soil  and  climate  are  admirably 
ada|ited  to  the  growing  of  all  kinds  of  orchard  fruits, 
with  the  exception  of  peaches,  which  are  grown  only  to 
a  limited  extent.  Here  we  find  a  sandy  or  clay  loam, 
with  clay  subsoil,  which  was  originally  covered  with 
oak,  maple,  hickory,  walnut  and  all  kinds  of  hard  woods 
found  in  this  climate.  The  surface  is  more  or  less  roll- 
ing, with  numerous  small  lakes  dotting  the  landscap". 
thus  insuring  both  soil  and  atmospheric  drainage.  In 
the  shallow  waters  of  some  of  these  lakes  and  marshes 
the  cranberry  finds  congenial  surroundings,  and  in  the 
sandy  districts  of  Pulaski,  Pulton,  Kosciusko  and  sur- 
rounding counties,  the  huckleberry  grows  to  perfection. 
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In  eastern  Indiana  the  plum  and  the  cherry  are  grown 
more  largely  than  the  peach,  while  the  central  part 
of  the  state  excels  in  pears.  Small-fruits  are  abundant 
everywhere. 


Southern  Indiana  has  a  mean  annual  temperature  8° 
to  10°  warmer  than  that  of  the  northern  end.  With 
other  favorable  conditions  in  the  way  of  soil,  protection 
from  severe  winds  and  perfect  atmospheric  drainage, 
owing  to  the  fact  that  the  country  for  the  most  part  is 
hilly,  the  peach  and  other  tender  fruits  are  successfully 
grown.  Here,  on  the  banks  of  the  Ohio  river,  was,  until 
recently,  one  of  the  largest  peach  orchards  in  the  middle 
West  ;  and  even  now  orchards  of  from  40,000  to  .50,000 
trees  may  be  seen  on  the  "knobs"  in  Clark  and  Wash- 
ington counties.  Here,  too,  is  the  home  of  the  "  Big  Red 
Apple"  (Ben  Davis)  and  the  Kieffer  pear.  The  largest 
Kieffer  pear  orchard  may  be  seeunearthe  town  of  Salem, 
in  Washington  county.  This  orchard  consists  of  12,000 
trees.  The  soil  in  southern  Indiana  is  for  the  most  part 
decidedly  different  from  that  found  farther  north.  In  a 
report  of  the  United  States  Geological  Survey  made 
some  years  ago,  mention  is  made  of  the  "white  clay 
lands, "Which  cover  a  large  portion  of  southern  Indiana. 
Ohio  and  Illinois,  where  most  of  the  finest  fruit  is 
grown.  In  Indiana  the  northern  boundary  of  this  pecu- 
liar formation,  according  to  the  description,  begins  near 
Terre  Haute  on  the  west,  and  passes  more  or  less  irregu- 
larly across  the  state,  passing  into  Ohio  near  Brookville, 
Franklin  county.  Thus  the  greater  portion  of  the  state 
south  of  this  line  is  made  up  of  this  white  clay  deposit. 
In  many  places  this  clay  becomes  almost  a  brick-red,  but 
the  characteristics  are,  in  general,  the  same,  whatever 
the  color.  An  apple  orchard  consisting  of  such  varie- 
ties as  Ben  Davis,  Rome  Beauty,  Winesap,  Rail's  Genet 
and  Grimes'  Golden,  planted  on  these  clays,  is  certain 
to  reward  the  owner  who  gives  it  intelligent  attention. 

Here  is  also  the  home  of  the  papaw,  Aximina  tri- 
loha,  and  the  native  persimmon,  Diospi/ru.^  \'irginiana. 
Excellent  varieties  of  the  latter  are  cultivated  to  some 


extent  for  the  large  markets,  but  the  industry  is  as  yet 
in  its  infancy.  Both  of  these  wild  fruits  offer  a  wide 
tield  for  investigation.  This  section  also  includes  the 
famous  melon  districts,  where  both  musk-  and  water- 
melons are  grown  to  perfection.  Hundreds  of  acres  are 
grown  annually  and  the  products  shipped  to  the  larger 
cities  of  the  North  and  West.  James  Troop. 

INDIAN  BEAN.  Catalpa.  I.  Cherry.  Hhamnux 
Ctnoliniana.  I.  Corn.  Zea  Mays.  See  Corn.  I.  Cress. 
TniiKi-'ilinii.  I.  Cucumber- Root,  iltihula  Virqiim-n . 
I.  Currant.  Sii»i/>liiiri<-iirpu.s  riihjuris.  I.  Fig.  O/nin/ia 
riihiiiris.  I.  Hemp.  Apoi-iiHuiii  cnni.ihiiiiiiii.  I.  Mallow. 
AbiifiloH  I.  Physic.  Uillniia.  I.  Pipe.  Mo„,,ti<.pa. 
I.  Rice      Zizania  uquutiea.     I.  Shot.     VutDin. 

INDIAN  TERRITORY,  HORTICULTURAL  POSSI- 
BILITIES OF.  Fig.  Ii:i2.  The  horticulture  of  the 
Indian  Territory  is  in  a  very  primitive  state.  The  land 
is  owned  in  common.  The  individual  has  the  right  to 
live  on  and  occupy  a  certain  piece  of  land  for  an  indefi- 
nite length  of  time.  The  shipping  facilities  are  poor. 
The  local  markets  are  very  limited.  The  country  is 
thinly  populated.  There  is  an  abundance  of  wild  fruit. 
The  people  are  not  sufficiently  educated  in  agricultural 
industries  to  be  successful  in  fruit  culture. 

There  are  soils  of  all  kinds  in  the  Territory.  Most  of 
the  soil,  however,  is  a  sandy  loam  with  a  clay  subsoil. 
Most  of  the  laud  drained  by  the  Arkansas  and  Canadian 
rivers  is  sandy.  That  drained  by  the  Neosho  and  Ver- 
digris is  a  black  clay  and  limestone  land  with  heavy  clay 
subsoil.  All  the  grades  between  these  can  be  found  on 
the  borders  of  these  river  watersheds.  In  the  extrt-me 
southern  part  some  of  the  land  is  very  low  and  wet. 

Most  of  the  country  is  rolling,  and  in  extreme  north- 
eastern and  south  central  part  the  hills  almost  reach  the 
dignity  of  mountains.  The  Boston  mountains  (a  spur 
of  the  Ozarks)  run  along  the  northeast  border.  The 
Washtaw  hills  extend  through  the  southern  part  from 
east  to  west.  The  Flint  hills  enter  the  northwest  part 
of  the  Territory,  and  are  enclosed  by  the  Arkansas  and 
Verdigris  rivers.  From  this  it  will  be  seen  that  but  lit- 
tle of  the  country  is  flat  or  low  and  swampy,  and  the 
best  of  exposures  for  fruit  land  may  be  had  in  all  parts 
of  the  country.  There  are  no  lakes  or  large  bodies  of 
water  in  the  Territory. 

The  flora  is  about  the  same  as  that  of  Arkansas, 
although  more  limited  in  the  western  part.  Few  collec- 
tions have  been  made,  and  only  the  plants  of  commer- 
cial importance  are  well  known.  The  forest  belts  of 
Arkansas  and  Missouri  extend  for  some  distance  into 
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Territory. 


the  Territory.    Most  of  the  timber  is  only  second  grade, 
composed  of  oaks,  pine  and  walnut. 

Garden  crops,  where  grown  and  cultivated,  do  well. 
Potatoes  are  grown  to  some  extent  for  market  in  the 
Cherokee  Nation,  and  give  good  returns.  The  early 
potatoes  do  best,  but  are  very  hard  to  keep  over  sum- 
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mer.  Late  potatoes  yield  well,  but  require  more  care  in 
cultivatioD.  Onions,  beets,  carrots,  tomatoes  and  cab- 
bage all  produce  good  crops,  but  are  not  grown  in  com- 
mercial quantities.  All  of  tbese  vegetables  promise  to 
be  money-makers  in  case  of  settlement  of  the  country. 
Melons  are  grown  here  and  shipped  to  neighboring 
markets  with  fair  profits. 

There  are  apple  orchards  in  the  Territory  that  have 
been  in  bearing  for  15  years,  and  are  still  in  fair  condi- 
tion. These  orchards  are  usually  near  the  Indian  agen- 
cies or  Mission  schools,  and  are  cared  for  by  white 
people.  When  Oklahoma  was  first  opened  for  settle- 
ment there  were  several  wagon  loads  of  apples  taken  to 
Guthrie  and  Oklahoma  city,  from  the  Creek  Nation. 
These  apples  were  of  as  good  quality  and  as  fine  in  ap- 
pearance as  apples  shipped  from  Missouri  and  Kansas, 
and  sold  for  a  higher  price.  There  are  still  a  few  apples 
taken  each  year  from  the  Creek  and  Chickasaw  Nations 
to  the  b(^rder  towns  of  Oklahoma  and  sold  for  a  good 
price.  The  fruit  is  the  same  quality  as  that  grown  in 
southern  Missouri  and  northern  Arkansas. 

Few  peach  orchards  have  been  planted,  and  these  are 
mostly  of  seedling  trees.  The  light  open  winters  fre- 
quently cause  the  crop  to  be  diminished  or  destroyed 
by  the  late  spring  frosts. 

Plums  seem  to  be  perfectly  at  home  here,  and  are 
almost  a  sure  crop  every  year. 

Grapes  and  berries  are  usually  very  free  from  disease, 
and  bear  heavily.  The  fruit  is  large,  well  developed 
and  of  a  fine  quality. 

The  soil  and  climate  of  Indian  Territory  are  both  very 
favorable  to  the  production  of  fruit,  and  with  perma- 
nent white  settlement  horticulture  has  a  bright  future 
within  the  borders  of  the  Territory.        q   ji.  Morris. 

INDIAN  TOBACCO.  LoheUainflata.  I.  Turnip.  Arii<- 
ii'iiiii  trijiJiijIhi.    I.  Wheat.  Pagopyrum  Tataricuin. 


INDIGO.    See  Indir,ote. 
sill  and  Amorpha. 


False  Indigo.     See   Bap- 


INDIG6FEEA  {indigo-beariwj).  Legiimindste.  In- 
i>ic;o.  Perhaps  250  herbs  or  shrubs  in  many  parts  of 
the  world.  Lvs.  odd-pinnate  (rarely  digitate):  fls.  usu- 
ally small,  in  axillary  racemes  or  spikes,  in  color  rang- 
ing from  purple  to  rose  and  white;  standard  mostly 
roundish,  often  persisting  for  some  time  :  keel  with  a 
spur  on  either  side:  pod  various,  usually  with  thin  par- 
titions between  the  seeds.  Several  species  are  native  to 
the  United  States. 

Indigo  is  mostly  the  product  of  I.  thictoria,  of  Asia, 
but  it  is  also  made  from  the  West  Indian  species,  /. 
Anil.  Other  species,  even  of  other  genera,  also  yield 
Indigo.  These  species  were  early  introduced  into  the 
southern  states  for  Indigo-making,  and  the  product  was 
once  manufactured  to  a  considerable  extent.  The  plant 
was  introduced  into  South  Carolina  in  1742  from  the 
West  Indies.  When  it  was  found  that  commercial  In- 
digo could  be  made,  the  British  Government  offered  a 
bounty.  In  1775,  the  production  was  more  than  one  mil- 
lion pounds  of  Indigo.  The  war  for  independence 
checked  the  industry,  and  thereafter  the  rising  im- 
portance of  the  cotton  crop,  amongst  other  things,  drove 
it  to  the  wall.  But  as  late  as  the  middle  of  the  present 
century.  Indigo  continued  to  be  made  in  remote  places. 
Plants  still  persist  in  some  places  as  escapes  from  cul- 
tivation. Indigofera  tinctoria  is  perennial,  but  is  grown 
from  seeds,  which  give  from  two  to  four  cuttings  of 
herbage  the  first  year.  The  Indigo  is  not  contained  in 
the  plant,  but  the  dye  is  a  product  of  manufacture  from 
a  glucoside  indican  which  is  contained  in  the  herbage, 
and  which  is  obtained  as  an  extract.  Indigo  seed  is 
offered  by  seedsmen. 

In  North  America,  several  species  of  Indigofera  are 
occasionally  grown  as  ornamental  subiects.  In  the 
North,  they  are  mostly  greenhouse  subjects.  Propa- 
gated by  seeds  or  cuttings,  chiefly  the  latter. 

AA.    Eaceme  as  long  as  or  longer  than  the  leaf. 

decora,  Lindl.     Weak-growing  or  even  half-climbing 

shrub,  the  branches  slender  and  red-tinged:   leaflets  in 

6-8    pairs,    broad-lanceolate,   usually    drooping,    shar])- 

pointed:  racemes  long,  with  showy  rose-pink  fls.  about 


1  in.  long:  standard  oblong,  nearly  or  quite  obtuse, 
with  a  heart-like  mark  near  the  base  :  wings  linear- 
lanceglate  or  spatulate,  ciliate.  China.  B.R.  32:22. 
B.M.  50G3.  G.M.  31:.'i91.  P.M.  16:290. -Regarded  as  a 
greenhouse  plant  and  cult,  in  the  open  far  South.  Var. 
alba  is  said  (G.P.  7,  pp.  206,  376,  fig.  61)  to  be  a  hardy 
herbaceous  or  half-shrubby  plant  at  the  Arnold  Ar- 
boretum. 

macrdstachys,  Vent.  Shrubby,  the  stems  terete  and 
appressed-i)ubescent :  leafiets  8-10  pairs,  oval-oblong, 
obtuse  but  mucronate,  pubescent:  racemes  longer  than 
the  lvs.,  mauy-fld. :  fis.  rose.    China. 

Caroliniina,  Walt.  Tall  and  branching:  leaflets  5-8 
pairs,  oblong  or  obovate:  fls.  small,  many,  yellowish 
brown  and  with  short-acute  calyx  teeth :  legume  oblong, 
2-seeded,  less  than  3^  in.  long.  Perennial,  in  the  pine 
barrens  from  N.  Carolina  south. 

AA.    Raceme  mostly  shorter  than  the  leaf. 

austrUis,  Willd.  (/.  angulMa,  Lindl.  I.  sylvdtica, 
Sieb.).  A  very  variable  species,  known  by  its  glabrous 
aspect,  short  or  nearly  obsolete  teeth  of  the  calyx  and 
the  pod  glabrous  when  young.  Erect  shrub:  Ifts.  9-17, 
varying  from  oblong  to  almost  orbicular,  %  in.  or  less 
long,  obtuse  or  retuse:  fls.  red  and  mostly  showy,  the 
racemes  sometimes  as  long  as  the  lvs.;  standard  trun- 
cate at  the  base,  with  a  very  short  claw:  pod  nearly  or 
quite  straight,  terete.  Austral.  B.R.  5:386.  L.B.C. 
2:149.    B.M.  3000. -Extreme  South. 

tlnctdrla,  Linn.  Indigo.  Fig.  1133.  Shrub,  4-6  ft., 
with  silvery  branches:  Ifts.  7-15,  thin,  rather  large,  obo- 
vate-oblong,  pubescent  beneath:  fls.  small,  reddish  yel- 
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1133.   Indigofera  Anil, 
rly  natural  size.  The  single  pod  is  J.  tinctoria  (X  M). 


low,  in  short  racemes:  pod  nearly  straight,  somewhat 
knotty,  8-12-seeded.  S.  Asia. —  Long  cult,  and  widely 
distributed.  Runs  wild  South.  Indigo  was  known  to  the 
Egyptians. 

Anil,  Linn.  West  Indian  Indigo.  Fig.  1133.  Much 
like  the  last,  but  fls.  smaller,  and  pods  curved  and  not 
knotty.  W.  Indies,  but  now  rims  wild  in  the  southern 
states.    B.M.  6506.  L.  H.B. 

iNGA  (a  West  Indian  name).  Legtimindsw.  This  con- 
tains some  tropical  trees  and  shrubs,  with  acacia-like 
foliage  and  clusters  of  showy  red  stamens.  Under  this 
name  3  species  are  cult,  in  S.  Calif.,  but  2  of  them  be- 
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loug  to  Calliandra.  Another  allied  genus  is  Pithecolo- 
bium.  luga  has  pinnate  foliage;  the  other  two  genera 
have  bipinnate  foliage.  In  Inga  the  pod  is  scarcely  or 
slowly  dehiscent:  in  Calliandra  the  valves  dehisce  elas- 
tically  from  the  apex  to  the  base  of  the  pod  and  are  revo- 
lute;  in  Pithecolobiura  the  valves  are  often  twisted,  but 
never  rolled  back  and  elastic. 

A.    Leaflets  Jtairy  beneath. 

affinis,  DC.  (consult  /,  dtlleis  in  the  supplementary 
list).  Lvs.  simply  pinnate;  Ifts.  in  4  pairs,  ovate,  acumi- 
nate, pubescent  above,  somewhat  shining  and  villous  be- 
low, one  side  smaller  than  the  other,  3  in.  long,  13^  in. 
wide;  petioles,  branches,  peduncles  and  fls.  velvety  to- 
mentose,  a  gland  between  each  pair  of  lvs. :  spikes  soli- 
tary or  in  pairs:  corollas  villous.  Trop.  Amer.  — This  is 
probably  the  plant  cult,  in  S.  Fla.  and  S.  Calif,  as  /. 
dulcis. 

AA.    Leaflets  not  hairy. 

Feuillei,  DC.  Lvs.  simply  pinnate;  Ifts.  in  3-4  pairs, 
oval-oblong,  acute  at  both  ends,  glabrous:  pods  1-2  ft. 
long,  linear,  flat,  glabrous,  white  inside.  Peru.  — Int. 
1900  by  Franceschi.  The  sweet,  edible  pulp  of  the  pods 
is  much  prized  by  the  Peruvians,  who  call  it  Pacay. 

/.  an6mala,  Kunth.  Properly  Callianflrn  graiidiflora,  Benth. 
Unarmed:  lvs.  bipinnate;  piun;i>  1.V17  p;nre.i :  Itts.  more  than 
20-paired,  linear,  obtuse;  petiok-s  not  ghLJidular:  hrauches,  pe- 
duncles and  fls.  puberulous:  tis,  rosy:  pi)d  linear,  acute,  nar- 
rowed at  the  base,  glabrous,  thickened  at  tlie  mavijiu.  Trop. 
Amer.—/.  diilcis.  The  older  plant  of  this  name  is  Willdenow's, 
which  comes  from  the  Philippines,  and  is  described  under  Pithe- 
colobium.  I.  dulcis,  of  Martins,  comes  from  Brazil,  and  is  I. 
affinis  described  above.  Franceschi's  plant  of  I.  dnl^'is  iiink'^s  a 
bushy  tree,  which  he  says  comes  from  Centml  AtTHricri,  ami 
has  pods  containing  a  white  pulp  rich  in  sugar.  'I'lii^  iihuil.  In- 
says,  grows  only  in  frostless  districts,  while  Inu'-i  annuiaLi  and 
puleherrima  will  grow  where  the  lemon  thrives.  —  /,  pitlc/n'r- 
1-ima,  Cerv.  Properly  Calliandra  Tweediei,  Benth.  Lvs.  bipin- 
nate; pinnae  3-5-paired;  Ifts.  as  many  as  25-paired,  paler  and 
slightly  hairy  beneath  :  stipules  ovato-scariose.  brown  hairy: 
peduncle  being  a  head  of  about  20  fls.  Mex.  B.M.4188.  P.M. 
11:147.  W.  M. 

INKBEKRY.    Ilex  glabra. 

INSECTICIDES,  Substances  used  to  kill  insects,  as 
cominuuly  understood  ;  but,  as  defined  in  dictionaries, 
"one  who  or  that  which  kills,  or  the  act  of  killing  an  in- 
sect," constitutes  an  Insecticide.  Hence  there  are  many 
natural  Insecticides,  such  as  winds,  rains,  sudden 
changes  of  temperature,  forest  and  prairie  fires,  insec- 
tivorous plants,  some  bacteria  and  fungi,  several  of  the 
higher  animals  (including  man),  and  many  of  the  in- 
vertebrates {including  spiders  and  a  host  of  parasitic 
and  predaceous  insects).  Oftentimes  these  Insecticides 
of  nature  materially  aid  man  in  his  warfare  against  in- 
jurious insects,  but  usually  it  is  necessary  to  resort  to 
a  spray  or  some  other  artificial  Insecticide. 

Insecticides  may  be  classed  into  those  which  are 
eaten  with  the  food  and  kill  by  poisoning  ;  powders, 
washes  and  gases  which  kill  by  suffocation;  and  certain 
oils  and  soaps  which  kill  when  they  come  in  contact 
with  the  body,  and  may  also  suffocate  by  closing  the 
breathing  holes.  The  poisons  are  effective  against  only 
the  biting  or  chewing  insects,  and  the  sucking  insects 
must  be  hit  with  a  powder,  an  oil  or  soap;  or  both  kinds 
of  feeders  may  be  suffocated  with  the  gaseous  Insecti- 
cides. 

Arsenic  is  the  chief  ingredient  in  most  poisonous 
Insecticides.  Its  solubility  in  water,  causing  it  to  burn 
the  foliage  severely,  prevents  its  being  used  alone.  But 
by  boiling  one  pound  of  it  with  two  pounds  of  lime  or 
four  pounds  of  sal-soda  in  two  gallons  of  water  for 
half  an  hour,  a  very  cheap,  effective  and  reliable  In- 
secticide results  ;  use  about  1%  quarts  to  40  gallons 
of  Bordeaux  mixture  or  water. 

Paris  green  is  still  the  standard  poisonous  Insec- 
ticide, but  its  cost  and  adulteration  have  recently 
brought  several  substitutes,  such  as  paragrene  and 
green  arsenoid,  on  the  market.  London  purple  is  too 
soluble  and  variable  to  give  uniform  results;  hence  it 
is  not  as  much  used  as  formerly.  These  arsenicals  are 
used  at  the  rate  of  1  pound  in  from  100  to  300  gallons 
of  water  or  Bordeaux  mixture  on  fruit  trees,  the  most 
dilute  on  the  peach.     Arsenate  of  lead  is  now  largely 


used  against  such  insects  as  the  gypsy  moth  and  tbo 
elm  leaf-beetle;  large  quantities  of  it  can  be  used  on 
the  foliage  without  injury,  and  it  adheres  better  than 
Paris  green,  but  is  sometimes  more  expensive.  Helle- 
bore, the  standard  currant  worm  remedy,  is  especially 
valuable  to  use  after  fruits  are  more  than  half  grown, 
when  there  would  be  danger  from  the  use  of  the  arseni- 
cal poisons. 

Tobacco  in  its  various  forms  is  one  of  the  best  Insec- 
ticides for  sucking  insects;  it  is  particularly  useful  in 
greenhouses,  Pyrethriun  powder  is  the  standard  Insec- 
ticide for  house-flies,  and  is  often  effectively  used 
against  other  insects. 

Kerosene  is  one  of  the  most  active  and  effective  of  In- 
secticides. It  can  rarely  be  used  with  safety  undiluted, 
but  as  an  emulsion  with  soap,  it  has  been  the  standard 
remedy  for  sucking  insects  for  many  years.  The  for- 
mula is:  half  a  pound  of  soap,  X  gallon  hot  water,  and 
2  gallons  of  kerosene;  pour  the  kerosene  into  the  hut 
soap  solution  and  agitate  violently  for  a  few  minutes. 
Recently,  however,  manufacturers  have  devised  spray 
pumps  which  combine  kerosene  and  water  into  a  good, 
effective  emulsion.  These  kerowater  pumps  can  be 
regulated  to  use  certain  percentages  of  kerosene,  but 
they  are  often  unreliable  and  have  not  taken  the  place 
of  the  kerosene  soap  emulsion.  Whale-oil  soap  is  now 
extensively  and  successfully  used  in  killing  scale  insects 
and  plant-Uce.  It  and  the  lime-sulfur  spray  are  the  most 
effective  sprays  now  in  use  against  the  famous  San  Jos^ 
scale,  the  pear  psylla,  and  other  sucking  insects.  Crude 
petroleum  has  been  successfully  used  in  combatting 
cattle  lice  and  the  horn-fly,  and  is  an  eft'ective  but  some- 
times unsafe  sui»stance  to  apply  on  dormant  trees  for 
the  San  Jos6  and  other  scales.  In  California,  a  resin 
wash  and  a  lime,  salt  and  sulfur  wash  are  extensively 
used  and  found  very  effective  against  scale  insects;  in 
the  East  tlte  lime-sulfur  wash  is  also  effective. 

Two  gases  are  extensively  used  in  killing  insects. 
The  fumes  of  carbon  bisulfide  are  certain  death  to  in- 
sects infesting  stored  grains,  seeds  or  clothing.  Place 
the  infested  material  in  a  tight  box;  pour  the  liquid,  at 
the  rate  of  1  pound  to  each  100  bushels,  or  1  pound  to 
each  1,000  cubic  feet,  into  shallow  dishes  placed  on  top 
of  the  materials,  and  quickly  close  the  box,  leaving  it 
for  a  day  or  so.  The  fumes  are  explosive;  hence  keep 
all  lights  away.  This  liquid  has  also  been  successfully 
used  in  treating  melon  and  cucumber  vines,  under  covers 
for  plant-lice.  The  other  gaseous  Insecticide  is  hydro- 
cyanic acid  gas,  the  uses  of  which  are  discussed  below 
under  Scale  Insects,  page  812. 

The  arsenical  poisons  seem  to  be  equally  effective 
when  applied  in  combination  with  the  fungicide  Bor- 
deaux mixture,  and  most  fruit-growers  now  spray  with 
such  a  combination.  Sometimes  one  of  the  Insecticides 
for  killing  sucking  insects  has  been  successfully  mixed 
with  the  Bordeaux,  but  it  is  doubtful  if  they  are  as  effec- 
tive when  thus  applied.  The  poisons  do  not  readily 
mix  with  the  soaps  or  oils,  and,  as  a  rule,  one  cannot 
effectively  hit  sucking  insects,  biting  insects,  or  the 
fungous  diseases  with  a  single  application  of  some 
combination  mixture.  ji,  y.  Slixgerland, 

INSECTS.  The  animals  which  constitute  the  Insect 
world  play  an  important  part  in  most  horticultural 
operations.  The  busy  bee  is  an  indispensable  aid  in  the 
production  of  many  fruits,  but  the  equally  busy  jaws  of 
canker-worms  or  other  Insects  oftentimes  seriously  in- 
terfere with  man's  plans  for  profitable  crops.  Horti- 
culturists should  become  more  intimately  acquainted 
with  their  little  friends  and  foes  in  the  Insect  world. 
Not  only  from  the  economic  standpoint  is  this  knowledge 
necessary  in  the  business  of  growing  plants,  but  the 
striking  peculiarities  of  form,  coloring,  structure,  habits, 
and  the  wonderful  transformations  of  Insects  afford  one 
of  the  most  interesting  fields  in  nature.  The  life-stories 
of  many  Insects,  if  told  in  detail,  would  rival  in  variety 
and  interest  many  a  famous  fairy  tale.  The  science 
that  treats  of  Insects,  or  entomology,  has  now  reached 
the  stage  where  its  devotees  are  no  longer  looked  upon 
as  "crazy  bug-hunters  "in  most  communit-ies.  A  recent 
directory  of  the  entomologists,  or  those  interested  in 
the  study  of  Insect  life,  of  the  United  States  and  Can- 
ada contains  the  names  of  over  1,200  persons. 
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1134.    A  beetle. 
Showing  tho  different  parts. 


WJiat  Thetf  .4 jr.— An  Insect  is  an  animal  which,  in 
the  adult  stage,  has  its  body  divided  into  three  distinct 
regions  :  the  head,  the 
thorax  and  the  abdomen 
(Fig.  ll:)4).  The  head 
bears  one  pair  of  anten- 
nae, and  there  are  always 
three  pairs  of  legs  and 
usually  either  one  or  two 
pairs  of  wings  attached 
t<j  the  thorax.  By  these 
characteristics  one  can 
usually  readily  distin- 
guish an  adult  Insect 
i'rora  any  other  animal. 
Among  the  near  relatives 
of  Insects  in  the  animal 
world  are  the  cray-flsh, 
sow-bugs  and  crabs,  but 
these  are  mostly  aquatic 
animals,  breathing  by 
true  gills;  they  have  two 
pairs  of  antennae,  and  at 
least  five  pairs  of  legs. 
Centipedes,  or  "hundred-legged  worms," and  millipedes, 
or  "thousand-legged  worms,"  are  also  nearly  related  to 
Insects,  but  they  have  the  thorax  and  abdomen  forming  a 
continuous  region, with  from  G  to  200  segments,  each  bear- 
ing one  or  two  pairs  of  legs ;  they  have  one  pair  of  anten- 
nae. The  layman  usually  clas.ses  such  animals  as  the  spi- 
ders, mites  and  daddy-long-legs  among  the  Insects,  but 
they  form  a  distinct  class, as  they  have  the  head  and  thorax 
grown  together,  no  antennae,  and  have  four  pairs  of  legs. 

Hnw  They  Are  Constructed.  — Insects  are  constructed 
on  an  entirely  different  plan  from  the  higher  animals. 
Their  supporting  skeleton  is  outside,  it  being  simply 
the  skin  hardened  more  or  less  by  a  horny  substance, 
known  as  chitin.    This  firm  outer  wall,  or  skeleton,  sup- 
ports and  protects   the  muscles,  blood-vessels,  nerves, 
and  other  organs  within.     The   mouth-parts,   antennae 
and  eyes  of  an  Insect  are  attached  to  its  head,  and  all 
are  exceedingly  useful  organs,  as  will  be  shown  later  in 
discussing  the  feeling  and  the  other  sensations  of  an 
Insect.     An    Insect's    wings   and 
legs    are    always    borne    by   the 
thorax.    The  wings  are  primarily 
organs  of  flight,  but  are  used  as 
musical   organs   by  some  of   the 
grasshoppers   and  crickets.     Fe- 
male   canker-worm    moths,    bed- 
bugs,   and    some    other    Insects 
have  practically  no  wings,  and  the 
house-flies,      mosquitoes,     male 
bark    lice,    and    similar    Insects 
have  but  one  pair  of  wings.    In- 
sects use  their  legs  primarily  for 
walking,    running    or   climbing ; 
some  have  their  front  legs  modi- 
fied for  catching  other  Insects  for 
Showing  the  great  eye.    food;  others  have  hind  legs  fitted 
A  detail  of  a  part  of    for  jumping,  while  the  honey-bee 
the    surface    of    the    has    fttle     po  kets      on  'ts  1 'nd 
sh3"°    ^^^  ""  ''''^'*  *"'■  carrying  pollen  to  fee  1 

It    joug 
The  arrangement  of  the    nternal 
organs  in  Insects  is  somewhat  pe      « 
culiar.      The    alimentary     r    fo    1 
canal  in  larvae  is  a  nenrly  strai   1 
tube,  occupying  the  central  i    rt 
of  the  body;  in  adult  I 
usually  much  longer  tha 
and  is  more   or  less  fol  le 
the  mouth  the  food  passe   tl 
a   pharynx,    an   esopl  agus         n  e 

times  a  crop  and  a  gizzard,  a  stom-  1137.  The  four  stages  i 
ach,  and    a  small  and  large  intes- 
tine.     The   nervous    system  of  an 

Insect  is  similar  to  that  in  the  higher  animals,  but  it 
extends  along  the  venter  instead  of  the  hack.  There  is 
a  little  brain  in  the  upper  part  of  the  head,  and  two 
nerve  cords  extend  from  this  around  the  food  canal  to 
another  ganglion  or  nerve  center  in  the  lower  part  of  the 
head;  two  nerve  cords  then  extend  longitudinally  along 


1135. 
Head  of  grasshopper. 


INSECTS 

the  venter  and  connect  a  series  of  nerve  centers  or 
ganglia,  typically  one  for  each  segment  of  the  body. 
Prom  each  of  these  ganglia  or  little  brains  nerve.s  arise, 
which  supply  the  adjacent  organs  and  ramify  through- 
out the  body.  In  Insects,  all  parts  of  the  body  cavity  that 
are  not  occupied  by  the  internal  organs  are  filled  with  a 
rich,  colorless  or  slightly  greenish  blood.  There  is  no 
system  of  tubes,  like  cm-  arteries  and  veins,  in  which 
the  blood  is  contimd  and  through  which  it  flows 
There  is  a  so-called  "heart  "  above  the  food-canal,  along 
the  middle  line  of  the  back;  it  is  a  tube  consisting  of 
several  chambers  communicating  with  each  other  and 
with  the  body  cavity  by  valvular  openings.  The  blood 
is  forced  through  this  heart  into  the  head,  where  it  es- 
capes into  the  body  cavity.  It  then  flows  to  all  parts  of 
the  body,  even  out  into  the  appendages,  in  regular 
streams  which  have  definite  directions,  but  which  are 
not  confined  in  tubes.  They,  like  the  ocean  currents, 
are  definite  streams  with  liquid  shores.  Insects  do  not 
breathe    through    the    mouth,   as   many   suppose,   but 


1136     Fossil  dragon  fly,  petaha  longialata  (X  1  ■>) 

through  a  series  of  holes  along  the  sides  of  the  body. 
These  openings,  or  spiracles,  lead  into  a  system  of  air 
tubes,  called  trachese.  These  tracheae  branch  and  finally 
ramify  all  through  the  Insect.  Insects  have  no  lungs, 
but  4he  tracheae  sometimes  connect  with  air-sacs  or 
bladders  in  the  body,  which  help  to  buoy  up  the  Insect 
when  flying.  Thus  tlie  relation  between  the  circulation 
of  the  blood  and  respiration  is  not  nearly  so  intimate  in 
Insects  as  in  man.  In  Insects  the  air  is  carried  to  all 
the  tissues  of  the  body  in  the  trachea»  and  the  blood 
simply  bathes  these  tissues.  Just  how  the  blood  is 
purified  and  how  the  waste  matter  is  disposed  of  in  In- 
sects are  not  yet  clearly  understood.  Aquatic  Insects 
breathe  by  either  carrying  down  bubbles  of  air  from  the 
surface  entangled  under  their  wings,  or  they  may  be 
provided  with  organs  known  as  tracheal  gills;  these  are 
usually  plate-like  exi>:insioiis  of  the  hody  that  are  abun- 
dantly supplied  with  trMchc-i',  in  whi.'li  the  air  is  brought 
practically  in  cont.act  with  thr  air  in  water,  and  may  thus 
be  purified.  More  than  4,000  different  muscles  have  been 
found  in  a  single  caterpillar.  Notwithstanding  their  deli- 
cate apj  earance  tl  ese  1  uscles  are  reallv  very  strong  and 
tleirrii   dity  of  act  on  is  w      lerful      nccrt    n  "n.ats  the 


I  an  insect  s  life — egg,  larva,  pupa,  ima^o. — The  codling- 
Egg  much  enlarged ;  others  X  1}4- 

muscles  moveor  vibrate  the  wings  15, 000  times  per  second. 
Tlieir  Sensations.  — Insects  can  see,  feel,  hear,  taste 
and  smell,  and  they  may  also  possess  other  senses,  as  « 
sense  of  direction.  Many  Insects  have  two  kinds  of  eyes. 
On  each  side  of  the  head  the  large  compound  eye  is  easily 
recognized  (Fig.  IIS.t)  ;  each  compound  eye  is  composed 
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of  many  small  eyes,  from  50  in  some  ants  to  many  thou- 
sands in  a  butterfly  or  dra(?on-fiy.  Between  these  com- 
pound eyes,  from  one  to  four  simple  eyes  are  to  be  found 


1139.   Larva  of 


moth. 


1133.    Nymphs  of  the  four-lined  leaf-bug  a.id  adult  of 

the  tarnished  plant-bug. 

The  sm^llHst  one  is  the  iiympli  recently  hatched.   The  ne.\t 

is  the  nymph  after  the  first  moult.      Tlie  imago  is 

shown  at  the  right.    Hair  lines  at  the  right  of  nymphs, 

and  small  figure  near  imago  indicate  the  natural  size. 

in  many  adult  Insects.  Caterpillars  and  other  larv^  pos- 
sess only  simple  eyes.  It  is  thought  that  each  facet  of  the 
compound  eye  sees  apart  of  an  object:  thus  the  whole 
eye  would  form  a  mosaic  picture  on  the  Insect's  brain. 
The  simple  eyes  doubtless  see  as  our  eyes  do,  and  seem 
to  be  best  adapted  for  use  in  dark  places  and  for  near 
vision.  Insects  do  not  see  the  form  of  objects  distinctly, 
but  their  eyes  are  doubtless  superior  to  ours  in  distin- 
guishing the   smallest 

movements   of    an   ob-  iM^ftSb 

ject.  It  is  now  supposed  ^-  — 'i//  X/^^^^i 
that  no  Insect.T  can  dis- 
tinctly see  objects  at  a 
greater  dislaiirr  than 
6  feet.  It  iiMi-t  he  a 
si.Kth  s.'iixc,  :i  -,iise  of 
direction,  which  en- 
ables the  bee  to  find  its 
way  for  a  mile  or  more 
back  to  its  home.  In- 
sects are  doubtless 
able  to  distinguish  the 
color  of  objects,  and 
some  Insects  seem  to  prefer  certain  colors.  Blue  is  said 
to  be  the  favorite  color  of  the  honey-bee,  and  violet  that 
of  ants;  ants  are  also  apparently  sensitive  to  the  ultra- 
violet rays  of  light,  which  man  cannot  perceive.  It  is 
generally  supposed  that  the  shape  and  high  colors  of 
flowers  attract  Insects :  but  recent  ex- 
periments seem  to  show  that  Insects 
guided  to  flowers  by  the  sense  of 
smell  rather  than  by  sight. 

The  hard  outer  skin  of  an  Insect 
has  no  nerves  distributed  in  it,  hence 
\t  is  not  sensitive;  but  it  is  pierced 
w  ith  holes,  in  which  grow  hairs  that 
ire  in  connection  with  nerves  at  their 
It  is  by  means  of  these  sensory 
hairs  that  Insects  feel,  and  are  sensi- 
tive to  touch  on  most  parts  of  the 
body. 

Doubtless  Insects  are 
not  deaf,  for  we  know 
that  many  of  them  make 
sounds,  and  it  must  nat- 
urally follow  that  they 
ears  to  hear,  for 
there  is  every  reason  to 
suppose  that  they  make 
these  sounds  as  love- 
songs  to  attract  the 
sexes,  as  a  means  of 
communication,  or  possi- 
bly to  express  their  emo- 
tions.    Some  think  that 

1141     A  maggot 
1140.    Tent-caterpillar  L  trvi  of  a  dipteious  insect 


1142.   A  grub. 
Larva  of  a  beetle 


bees  and  ants  hear  sounds  too  shrill  for  our  ears.  In- 
sects have  no  true  voice,  but  produce  various  noises  me- 
chanically, either  by  rapid  movements  of  their  wings, 
which  causes  the  hummiug  of  bees  and  flies,  or  by  fric- 
tion between  roughened  surfaces  on  the  body  or  its  ap- 
pendages, thus  producing  the  rasping  sounds  or  shrill 
cries  of  some  crickets  and  grasshoppers.  The  house-fly 
hums  on  P,  thus  vibrating  its 
wings  335  times  in  a  second, 
while  the  wing  tone  of  the 
honey-bee  is  A.  Usually  the 
males  are  the  musicians  of  the 
Insect  world,  but  it  is  the  fe- 
male of  the  familiar  mosquito 
which  does  the  singing,  and 
the  "biting"  also.  The  male 
mosquito  doubtless  hears  the 
song  of  his  mate  by  means  of 
his  antennae,  ss  the  song 
causes  the  antennal  hairs  to 
vibrate  rapidly.  Organs  which 
are  structurally  ear-like  have 
been  found  in  various  parts 
of  the  body  of  Insects.     The 

common  brown  grasshoppers  of  the  fields  have  a  large 
ear  on  each  side  of  the  first  segment  of  the  abdomen; 
one  can  easily  distinguish  with  the  nake<l  eye  the  mem- 
brane or  tympanum  stretched  over  a  cavity.  Many  of 
the  long-horned  green  grasshoppers,  katydids  and 
crickets  have  two  similar  ears  on  the  tibia  of  each 
front  leg.  Some  think  that  mosquitoes  have  the  faculty 
of  the  perception  of  the  direction  of  sound  more  highly 
developed  than  in  any  other  class  of  animals. 

Insects  undoubtedly  possess  the  sense  of  taste.  When 
morphine  or  strychnine  was  mixed  with  honey,  ants 
perceived  the  fraud  the  moment  they  began  to  feed. 
The  substitution  of  alum  for  sugar  was  soon  detected 
by  wasps.  Bees  and  wasps  seem  to  have  a  more  delicate 
gustatory  sense  than  flies.  Taste  organs  have  been 
found  in  many  Insects,  and  are  usually  situated  A^ 
either  in  the  mouth  or  on  the  organs  immediately      ^|r 

Many  experiments  have  shown  that  the  antennse  Jsl 
are  the  principal  organs  of  smell  in  Insects.  ^m 
Blow-flies  and  cockroaches  which  have  had  their  ^^ 
antenn®  removed  are  not  attracted  liy  their  fa- 
vorite food,  and  male  Insects  find 
their  mates  with  difficulty  when 
deprived  of  their  antennse. 

The  familiar  world  which  sur- 
rounds us  may  be  a  totally  differ- 
ent place  to  Insects.  To  them  it 
may  be  full  of  music 
which  we  cannot 
hear,  of  color  which 
we  cannot  .see,  of  sen- 
sations which  we  can- 
not perceive.  Do  In- 
sects think  or  rea- 
son^ Why  not?  Their 
actions  are  said  to  be 
the  result  of  inherited 
habit  or  instinct.  But 
some  of  them  have 
been  seen  to  do  tliiii^^s 
which  require  the  ex- 
ercise of  instinctive 
powers  so  acute  and 
so  closely  akin  to  rea- 
son that  one  can 
hardly  escape  the 
conclusion  that  some 
Insects  are  endowed 
with  reasoning 
powers. 

Their  Number,  Size  and  ^ge.  — Experts  guess  that 
there  are  from  2,000,000  to  10,000,000  different  kinds 
of  Insects  in  the  world.  Only  about  400,000  of  these 
have  yet  been  described  and  named  by  man.  Between 
30,000  and  40,000  are  now  known  in  North  America. 
Four-fifths  of  all  the  kinds  of  animals  are  Insects;  some 
single  families  of  Insects  are  said  to  contain  more  spe- 
cies than  one  can  see  stars  in  a  clear  sky  at  night;  and 


1143  Cocoon  of  pro- 
methea  moth. 
Made  m  the  roll  of  a  leaf. 
1  he  mset't  weaves  a  web 
about  the  leaf-stalk  and 
ties  it  to  the  parent 
stem  so  that  tlie  leaf 
t  iimot  fall. 
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there  are  as  many  liuttorflies  as  birds  in  Nortli  America. 
Tlie  larger  part  of  tlit'  land  animals  are  Insects,  and  it 
is  asserted  that  tin'  lari,'tT  proportion  of  the  animal  mat- 
ter existing  on   thi.'  lands  of  the  globe  is 
probably  locked  up  in  the  forms  of  In 
sects. 

Insects  vary  in  size  from  little  beetles 
of  which  it  would  take  100,  placed  end  t 
end,  to  measure  an  inch,  up  to  tropical 
species  6  or  8  inches  in  length,  or  of  equal 
bulk  to  a  mouse. 

Insects  have  a  very  long,  but,  as  yet 
very  imperfect  pedigree  extending  through 
the  geological  ages  to  Silurian  times.  Fos 
sil  remains  of  many  different  kinds  of  In 
sects  have  been  found  in  the  rocks  ( Fit, 
1136) ;  even  such  delicate  Insects  as  plant 
lice  left  their  impress  on  the  rocks  ages 
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?  the  moth  gets  out. 
'in    life    as   an  egg  ; 


Ingon  flies    with 
I  wing  expanse  (f     the  "moth 
trom  2  to   1  feet    escaped, 
then  existed    In 
sect   fossils  found   m  the  Ter- 
tiary recks  uidRate   that  there 
were  more  kinds  of  Insects  then 
than  now. 

Their  Grnii'tli  and  Transfor- 
mations. Fig.  1137.—  Insects 
me  cases  the  egg  stage 
is  passed  within  the  body  of  the  mother,  which  then 
gives  birth  to  living  young.  The  eggs  of  Insects  ex- 
hibit a  wonderful  variety  of  forms,  sizes,  colors  and 
characteristic  markings.  A  single  scale  Insect  may  lay 
thousands  of  eggs,  while  some  plant-lice  produce  only 
one.  Remarkable  instinct  is  often  shown  by  the  mother 
Insect  in  placing  her  eggs  where  her  young  will  find 
proper  food. 

From  their  birth  the  young  of  some  of  the  lowest  or 
most  generalized  Insects  closely  resemble  their  parents, 
and  they  undergo  no  striking  change  during  their  life; 
hence  are  said  to  have  no  metamorphosis. 

In  the  case  of  grasshoppers,  stink-bugs,  dragon-flies, 
and  many  other  Insects,  the  young  at  birth  resemble 
their  parents,  but  have  no  wings.  As  they  grow,  wings 
gradually  develop  and  often  changes  in  markings  occur, 
until  the  adult  stage  is  reached.  The  growth,  however, 
is  gradual,  and  no  striking  or  complete  change  occurs, 
and  these  Insects  are  said  to  undergo  an 
incomplete  metamorphosis.  The  young 
Insects  in  all  stages  are  called  mymplis 
(Pig.  1138);   thus  Insects  with  an  incom- 
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tomato  worm.  1147.   The  cabbage  butterfly. 

plete  metamorphosis  pass  through  three  different  forms 
during  their  life:  au  egg,  the  young  or  nymph  stage, 
and  the  adult. 

From  the  eggs   of   butterflies,  moths,  flies,  beetles, 


bees  and  some  other  Insects,  there  hatches  a  worm-like 
creature,  much  unlike  the  parent  Insect.  It  is  called  a 
larva  (Pig..llH9);  the  larvae  of  Imttcrtiies  and  moths 
are  often  called  caterpillars  (Fig.  1140);  maggots  are 
the  larvsB  of  tlies  (Fig.  1141);  and  the  term  grub  is 
applied  to  the  larvie  of  beetles  and  bees  (Fig.  1142). 
When  these  larvse  get  their  full  growth,  some  of  them  go 
into  the  ground,  where  tln-y  form  an  earthen  cell,  while 
others  proccrd  to  spin  arcutid  themselves  a  silken  home 
or  cocoon  (Fit^s.  I  U3.  1144.  114.'.).  In  these  retreats  the 
larvae  changti  tu  :i  quiescent  or  lifeless-appearing  crea- 
ture which  has  little  resemblance  to  either  the  larva 
or  the  parent  Insect.  It  is  called  a  pupa  (Fig.  1146). 
The  pupffi  of  butterflies  are  often  called  cJirysalids. 
Flies  change  to 
pupae  in  the 
hardened  skiu 
of  the  maggot. 
Some  pupie,like 
those  of  mos- 
quitoes,     are 


iry 


•til 


Imago  of 


Wonderful 
changes  take 
place  within  the 
skiu  of  the  pu- 
pa. Nearly  all 
the  larval  tis- 
sues break  down  and  the  Insect  is  practically  made  over, 
from  a  crawling  larva  to  a  beautiful,  flying  adult  Insect. 
When  the  adult  is  fully  formed,  it  breaks  its  pupal 
shroud  and  emerges  to  spend  a  compnrativtiy  brief  ex- 
istence as  a  winged  creature.  Sui  li  In-.n-  an-  snid  to 
undergo  a  complete  metamorph.<-^i  ,  ;iih1  |m--  llirough 
four  strikingly  different  stages  durin-  tIm  ir  life:  the 
egg,  the  worm-like  larva,  the  quiescent  pupa,  and  the 
adult  Insect.  Such  remarkable  changes  or  transforma- 
tions make  the  story  of  an  Insect's  life  one  of  intense 
interest  to  one  who  reads  it  from  nature's  book.  Vari- 
ous kinds  of  adult  Insects,  or  imagoes,  are  shown  in 
Figs.  1147-1152. 

No  two  kinds  of  Insects  have  the  same  life-story  to 
tell.  Some  pass  their  whole  life 
on  a  single  host;  some  partake 
of  only  a  certain  kind  of  food, 
while  others  thrive  on  many 
kinds  of  plants;  some  are  can- 
nibals at  times,  and  others,  like 
the  parasites, are  boarders  with- 
in their  host,  while  many  prey 
openly  on  their  brethren  in  the 
Insect  world.  Usually  the  life 
of  the  adult  Insect  is  brief,  but 
ants  have  been  kept  for  thir- 
teen years,  and  the  periodical 
cicada  has  to  spend  seventeen 
years  as  a  nymph  underground 
before  it  is  fitted  to  become  a  denizen  of  the  air.  The 
winter  months  may  be  passed  in  any  of  the  different 
stages  of  the  Insect's  life.  Two  very  closely  allied  In 
sects  may  have  very  different  life  habits. 

ffow  They  Grow. —  Many  people  believe  that  the  small 
house-flies  grow  To  be  the  large  ones.  While  most  In- 
sects feed  aft(-r  tht\v  become  adults,  they  get  little  or 
none  of  their  growth  during  their  adult  life.  Insects 
grow  mostly  while  tliey  are  larvae,  or  nymphs.  The 
maggots  from  which  the  little  house-flies  develop  doubt- 
less do  not  have  as  luxuriant  or  favorable  feeding 
grounds  as  do  those  of  the  larger  flies.  In  .SO  davs 
some    leaf-f.'odini.^    .-aterpillars    will     inrn-asr     in    size 


1149.    A  beetle. 
The  adult  of  a  borer  larva. 
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consume  two  hundred  times  its  own 
weight,  which  would  be  paralleled 
in  the  human  race  if  a  one-day-old 
baby  ate  1,500  pounds  the  first  day 
of  its  existence!  The  skin  of  In- 
sects is  so  hard  and  im 
it  cannot  streteli  tu    ac 


1150.    One  of  th. 
■weevil  beetles 
that    With    a    long 
date        strong  probo: 


and 


such  rapid  growth.    But  nature  ob- 
viates this   difficulty  by  teaching  these   creatures  how 
to  grow  a  new   suit  of   clothes    or  a  new    skin   uiuler- 
neath  the   old  one,   and  then  to  shed  or  moult  the  lat- 
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ter.  The  old  skin  is  shed  in  its  entirety,  even  from 
all  the  appendages,  and  sometimes  remains  in  such 
a  natural  position  where  the  Insect  left  it  as  to  easily 
deceive  one  into  thinking  that  he  is  looking  at  the  In- 


1151.    Ground  beetle. 
One  of  the  commonest  pred:iceous  insects. 

sect  rather  than  at  its  cast-off  clothes.  Some  Insects  are 
so  neat  and  economical  that  they  devour  their  old  suits 
or  skins  soon  after  moulting  them.  Larvae,  or  nymphs, 
may  moult  from  twq  or  three  to  ten  or  more  times ;  the 
larvae  do  not  often  change  strikingly  in  appearance,  but 
the  nymphs  gradually  acquire  the  characters  and  struc- 
tures of  the  adult. 

How  They  Eat.  — Tothe  horticulturist, the  mouth-parts 
of  an  Insect  are  its  most  important  organs  or  appen- 
dages. The  mouth-parts  are  built  on  two  very  differ- 
ent plans.  Grasshoppers,  beetles,  caterpillars  and  grubs 
have  two  pairs  of  horny  jaws,  working  from  side  to 
side,  with  which  they  bite  or  chew  off  pieces  of  their 
food,  that  then  pass  into  the  food-canal  for  digestion 
(Fig.  1153).  The  scale  Insects  (Pig.  1154),  plant-lice,  true 
bugs  (Fig.  1155),  mosquitoes  and  others  have  these  jaws 
drawn  out  into  thread-like  organs,  which  are  worked 
along  a  groove  in  a  stiff  beak  or  extended  under  lip. 
Such  Insects  can  eat  only  liquid  food,  which  they  suck 
with  their  beak-like  mouth-parts.  The  Insect  places  its 
beak  on  the  surface  of  the  plant,  forces  the  thread-like 
jaws  into  the  tissues,  and  then  begins  a  sucking  opera- 
tion, which  draws  the  juices  of  the  plant  up  along  the 
jaws  and  the  groove  in  the  beak  into  the  food-canal  of 
the  Insect. 

Thus  a  sucking  Insect  could  not  partake  of  particles 
of  poison  sprayed  on  the  surface  of  a  plant.    Its  mouth- 
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U52.    Moths  of  the  peach-tree  borer. 
The  lowest  one  is  male. 

parts  are  not  built  for  such  feeding,  and  as  it  is  imprac- 
ticable to  poison  the  juice  of  the  plant,  one  is  forced  to 
tight  such  Insects  with  a  deadly  gas,  or  each  individual 
Insect  must  be  actually  hit  with  some  insecticide.  A 
knowledge  of  these  fundamental  facts  about  the  eating 
habits  of  Insects  would  have  saved  rauch  time  and 
money  that  have  been  wasted  in  trying  to  check  the 
ravages  of  sucking  Insects  with  Paris  green  and  similar 
poisons. 


1153. 


Some  Insects,  like  the  bees  and  wasps,  have  mouth- 
parts  fitted  both  for  sucking  or  lapping  and  for  biting. 
Beneficial  Insects.  — The  horticulturist  has  many 
staunch  and  true  friends  amongthe  Insects.  The  honey- 
bee, the  many  wild  bees,  and  other  Insects,  as  they  visit 
the  blossoms  to  get  food  for  themselves,  for  their  young, 
and  honey  for  man,  leave  an  insurance  policy  in  the 
shape  of  tiny  grains  of  pollen,  which  often  insures  a 
crop  of  fruit  that  otherwise  might  be  extremely  uncer- 
tain. The  honey-bee  is  often  accused  of  biting  into  ripe 
fruits,  especially  grapes.  They  have  not  yet  been  proved 
guilty,  and  careful,  exhaustive  experiments  have  shown 
that  they  will  not  do  it  under  the  most  favorable  circum- 
stances. Wasps  and  other  strong-jawed  Insects  are  re- 
sponsible for  most  of  this  injury,  the  bees  simply  sip- 
ping the  juice  from  the  wound. 

Most  of  the  pretty  little  beetles  known  to  every  child 
as  "lady-bugs"  eat  nothing  but  injurious  Insects;  many 
other  beetles  are  also  predaceous.  Man  is  also  often 
deeply  indebted  to  many  of  the  two- winged  Insects  or 
true  flies  whose  larvEe  live  as  parasites  inside  the  body  of 
Insect  pests  or  feed  upon  them  predaceously.  Were  it 
not  for  the  ravenous  larvae  of  the  "lady-bugs"  and  of 
the  syrphus  flies,  plant-lice  of  all  kinds  would  soon  get 
beyond  control.  While  man  must  recognize  these  little 
friends  as  valuable  aids  in  his  warfare  against  the 
hordes  of  Insect  pests,  it  will 
rarely  be  safe  to  wait  for  the 
pests  to  be  controlled  by  their 
enemies.  Fig.  1156  shows  a 
tomato  worm  bearing  the  co- 
coons of  a  parasite.  Fig.  1151 
shows  one  of  the  predaceous 
beetles  destroying  a  cutworm. 

Injurious    Insects.  —  There 
are  uow   about  ;i  thousand  dif- 

" " ferent  kiu<lsof  Insects  that  may 

be  classed  as  injurious  in  the  United  States  and  Canada. 
Over  tiUO  kinds  were  exhibited  at  the  Columbian  Expo- 
sition in  1893.  All  of  these  may  not  be  injurious  every 
year,  as  most  Insect  pests  have  periods  of  subsidence, 
when  certain  factors,  possibly  their  enemies  or  perhaps 
climate  conditions,  hold  them  in  check.  The  outlook 
for  American  horticulturists,  so  far  as  injurious  Insects 
are  concerned,  is  not  encouraging.  Nowhere  else  in  the 
world  are  Insects  being  fought  as  intelligently,  success- 
fully and  scientifically  as  in  America,  yet  we  never  have 
exterminated,  and  it  is  very  doubtful  if  we  ever  will,  a 
single  Insect  pest.  This  means  that  American  horticul- 
turists will  never  have  any  fewer  kinds  of  Insects  to 
fight.  On  the  contrary,  there  are  many  more  Insect 
pests  now  than  in  our  grandfather's  early  days,  and  new 
pests  are  appearing  every  year.  This  alarming  state  of 
affairs  is  largely  due 
to  two  causes,  for 
both  of  which  man 
is-  responsible.  Min 
i  s  continually  e  n 
croaching  upon  and 
thereby  disturbing 
n  ature's  primitive 
domain  and  the  equi 
librium  which  li 
there  become  est  1 
lished  between  ii  i 
mals  and  plants  In 
consequence,  Insects 
like  the  Colorado  po 
tato  beetle,  the  apple 
tree  or  the  peach  tree 
borers  have  been  at 
tracted  from  their 
original  wild  food 
pbmts  to  man's  culti 
vated  crops,  which 
often  offer  practically 
unlimited  feeding 
grounds.  Most  of  the 
new  Insect  pests, 
however,  are  now 
coming  to  America 
from  foreign  shores. 
American       horticul- 


1154.  San  Jose  Scale 

Showing  the  mature  winter  scale; 
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turists  are  continually  importing  plants  from  the  ends  of 
the  earth,  and  oftentimes  the  plants  are  accompanied  by 
one  or  more  of  their  Insect  pests.  Some  comparatively 
recent  introductions  of  this  kind  are  the  sinuate  pear- 
borer,  the  pear  midge,  the  gypsy  moth,  the  brown-tail 


1155.    Hemipterous  insect, 
to  eutomologists  as  a  tnie  bug. 


moth,  the  horn-fly  and  the  elm  leaf -beetle;  such  standard 
pests  as  the  Hessian  Uy,  the  cabbage  butterfly,  the  cur- 
rant-worm, the  codling'-raoth  (Fig.  1137)  came  in  many 
years  ago.  Of  the  73  Insects  which  rank  as  first-class 
pests,  each  of  them  almost  annually  causing  a  loss  of 
hundreds  of  thousands  of  dollars,  over  one  half  have 
been  introduced  from  foreign  countries,  mostly  from 
Europe.  It  is  a  significant  liact  that  usually  these  im- 
ported Insects  become  much  more  serious  pests  here  than 
in  their  native  home;  this  is  doubtless  largely  due  to  the 
absence  of  their  native  enemies,  to  more  favorable  cli- 
matic conditions  here.and  to  a  less  intense  system  of  agri- 
culture in  this  country.  Most  of  our  worst  Insect  pests 
of  the  fruits,  of  the  garden  crops,  of  the  granary,  of  the 
household,  of  the  greenhouse,  and  practically  all  of  our 
most  dangerous  scale  Insects,  are  of  foreign  origin.  Slau 
will  continue  to  encroach  on  and  disturb  nature's  prim- 
itive domain,  and  commercial  operations  will  never  cease, 
nor  is  there  much  hope  of  ever  effectually  quarantining 
our  shores  against  these  little  foes;  hence  there  seems 
to  be  no  practicable  way  to  stop  this  increase  of  the  In- 
sect enemies  of  the  horticulturist.  The  one  who  is  the 
best  fitted  by  nature,  and  who  best  fits  himself  with  a 
knowledge  of  these  pests  and  how  to  fight  them,  will 
usually  be  the  one  to  survive  and  reap  the  reward  of  profit- 
able crops.  No  part  of  a  plant,  from  its  roots  to  the 
fruit  it  produces,  escapes  the  tiny  jaws  or  the  sucking 
beaks  of  Insects. 

Soot-feeding  Insects.  — Many  of  the  small  fruits  and 
vegetables  are  often  seriously  injured  by  Insects  feed- 
ing on  the  roots.  The  grape-vine  fidia  (the  grub  of  a 
small  beetle)  and  the  grape  phylloxera  plant-louse  live 
on  grape  roots.  Strawberries  often  succumb  to  the  at- 
tacks of  the  grubs  of  several  small  beetles  known  as 
strawberry-root  worms,  and  to  the  large  white  grubs  of 
the  May  beetles.    The  roots  of  cabbages,  radishes  and 


1155.    Tomato 


attacked  by  parasitic  insects. 


other  cruciferous  plants  are  often  devoured  by  hordes 
of  hungry  maggots. 

These  underground  root-feeding  Insects  are  diflicult 
pests  to  control,  like  any  other  unseen  foe.  Sometimes 
they  can  be  successfully  reached  by  injecting  a  little 
carbon  bisulfide  into  the  soil  around  the  base  of  the 
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plant.  The  cabbage  maggots  can  be  largely  prevented 
by  the  use  of  tarred  paper  pads  placed  around  the  plants, 
or  by  pouring  a  carbolic  acid  emulsion  at  the  base  of  the 
infested  plants.  The  strawberry  root-feeders  are  best 
controlled  by  frequent  cultivation  and  a  short  rotation 
of  crops. 

iJorei's.  — These  are  the  larvfe  of  several  different 
kinds  of  Insects,  which  burrow  into  and  feed  upon  the 
inner  bark,  the  solid  wood,  or  the  interior  pith  of  the 
larger  roots,  trunks,  branches,  and  stems  or  stalks  of 
many  horticultural  plants.  Nearly  every  kind  of  fruit 
trees  is  attacked  by  its  special  kind  of  borer,  as  are 
also  many  of  the  smaller  vine  and  bush-fruits  and  garden 
crops.  Borers  are  often  the  most  destructive  of  Insect 
pests.  The  two  apple-tree  borers,  the  round-headed 
(Pig.  11.57)  and  the  flat-headed  species,  and  the  peach- 
tree  borer  (Pig.  1152)  doubtless  cause  the  death  of  as 
many  apple  and  peach  trees  in  America  as  all  other  ene- 
mies combined.  The  re  ently  Imported  s  n  lite 
pear-borer  seriously  threatens  the  pear  mdus 
try  in  infested  localit  Tl  e  fr    t  1      11 


1157.  Burrows  of  an 
apple-tree  borer. 

The  holes  at  a  show 
where  the  imago  or 
beetle  emerged. 


1158.  A  beetle  borer  and  its  work. 

The  larvfi  bores  iu  the  young  wood 
of  raspberry  and  blackberry 
canes,  causing  the  sweUings  seen 
in  the  picture. 


ties,  or  "  shot-hole  '■  borers,  usually  attack  only  unthrifty 
or  sickly  fruit  trees,  and  a  tree  once  infested  by  them 
is  usually  doomed.  Two  borers,  one  the  grub  of  a  beetle 
and  the  other  the  caterpillar  of  a  moth,  sometimes  tun- 
nel down  the  stems  of  currants  and  gooseberries.  Rasp- 
berries and  blackberries  (Pig.  1158)  also  suffer  from 
two  or  three  kinds  of  borers,  one  working  in  the  root, 
one  in  the  stem,  and  a  maggot  bores  down  and  kills  the 
new  .shoots.  A  caterpillar  closely  allied  to  the  peach- 
tree  borer  lives  in  squash  vines,  often  ruining  the  crop. 
The  potato-stalk  weevil  sometimes  does  much  damage 
in  potato  fields. 

Sometimes  one  can  prevent  borers  from  getting  into 
a  fruit  tree  with  a  paper  bandage  closely  wrapped  around 
the  part  liable  to  be  attacked,  or  by  the  application  of 
some  "wash."  Most  of  the  washes  recommended  will 
prove  ineffectual  or  dangerous  to  use.  Gas -tar  has  given 
good  results,  but  some  report  injury  to  peach  trees  from 
its  use;  hence  one  should  first  experiment  with  it  on  a 
few  trees.  No  way  has  been  found  to  keep  borers  out 
of  the  small  fruits  or  garden  crops;  usually  if  infested 
canes,  stems  or  plants  are  cut  out  and  burned  early  in 
the  fall  or  whenever  noticed,  most  of  the  borers  will  be 
killed.    When  borers  once  get  into  fruit  trees,  the  "dig- 
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ging-out"  process  is  usually  the  ouly  resort,  altbough 
some  report  that  they  readily  kill  the  depredator  by 
simply  injecting  a  Utile  carbon  bisulfide  into  the  en- 
trance of  his  burrow  and  quickly  closing  it  with  putty. 
Bud  and  Leaf-feeding  Insects.  — The  buds  and  leaves 
of  horticultural  crops  often  swarm  with  legions  of  biting 
and  sucking  Insects.  A  mere  enumeration  of  the  dif- 
ferent kinds  of  these  pests  would  weary  the  reader. 
Some  Insects,  like  the  rose  chafer,  work  on  several  dif- 
ferent kinds  of  plants,  while  many  others  attack  only  one 
or  two  kinds.  In  apple  orchards,  the  opening  buds  are 
seized  upon  by  the  hungry  bud-moth  and  case-bearing 
caterpillars,  by  the  newly-hatched  canker-worms,  and 
by  tent-caterpillars,  whose  tents  or  "  signboards  "  are  fa- 
miliar objects  in  many  orchards.  These  pests  continue 
their  destructive  work  on  the  leaves.  The  pear  slug 
often  needs  to  be  checked  in  its  work  of  skeletonizing 
the  leaves  of  the  pear  and  cherry.  The  pear  psylla,  one 
of  the  jumping  plant-lice,  is  a  very  serious  menace  to 
pear-growing  in  many  localities;  the  fruit  is  either 
dwarfed  or  drops  from  badly  infested  trees,  and  some- 
times so  many  little  pumps  sucking  out  its  life  finally 
cause  the  death  of  the  tree.  The  little  blue  grape-vine 
flea-beetle  often  literally  nips  the  prospective  crop  of 
fruit  in  the  bud,  or  the  rose-chafer  may  swarm  over  the 
vines  and  eat  the  foliage  or  blossoms.  Currant  and  goose- 
ben'y  growers  realize  that  eternal  vigilance  against  the 
familiar  green  currant  worms  is  the  price  of  a  crop  of  fruit. 
The  asparagus  beetles 
would  soon  appropriate 
every  asparagus  shoot 
that  appears  in  many 
localities.  It  is  a  con- 
tinual struggle  against 
Insect  pests  to  get  a 
[laying  crop  of  almost 
any  vegetable.  The 
several  kinds  of  cab- 
bage caterpillars  would 
soon  riddle  the  leaves. 
The  hungry  striped  cu- 
cumber beetles  can 
hardly  wait  for  the 
melon,  squash,  or  cucumber  vines  to  come  up.  Two 
sucking  Insects,  the  harlequin  cabbage  bug  and  the 
squash  stink-bug,  are  equally  as  destructive  as  their 
biting  relatives. 

The  bud-  and  leaf-feeding  Insects  are  usually  readily 
controlled  by  spraying  some  poison  on  their  food,  or 
by  hitting  them  with  some  oil  or  soap  spray.  As  the 
female  moths  of  canker-worms  are  wingless,  a  wire 
trap  or  sticky  bandage  placed  around  the  trunk  of  the 
tree  in  the  late  fall  and  early  spring,  to  capture  the 
moths  as  they  crawl  up  the  tree  to  lay  their  eggs,  will 
greatly  help  to  check  these  serious  pests.  The  collection 
and  burning  of  the  conspicuous  egg-rings  of  the  tent- 
caterpillars  at  any  time  between  August  and  the  fol- 
lowing April,  will  greatly  reduce  the  vast  numbers  of 
tents  or  signboards  of  shiftlessness  in  apple  orchards. 
Hand-picking  or  collecting  is  the  most  successful  method 
of  controlling  the  rose-chafer,  harlequin  cabbage  bug, 
and  the  squash  stink-bug  in  many  cases.  Prompt  action, 
guided  by  a  knowledge  of  the  Insect's  habits  and  life- 
history,  and  an  intellie-ent  use  of  materials  and  appara- 
tus, are  essentials  in  any  successful  effort  to  control 
these  bud-  and  leaf-feeding  pests  of  the  horticulturist. 
Fruit -eating  Insects.  — "Wormy"  apples,  pears, 
quinces,  plums,  peaches,  cherries,  apricots,  grapes,  cur- 
rants and  nuts  are  often  the  rule  rather  than  the  excep- 
tion. The  codling-moth  or  apple-worm  often  ruins  from 
one-third  to  one-half  of  the  crop  each  year  in  many 
localities;  it  also  infests  pears  seriously.  The  apple 
maggot  tunnels  its  way  through  and  through  the  flesh 
of  a  large  percentage  of  the  apples  in  the  northern  sec- 
tions of  the  country.  Most  of  the  wormy  plums,  peaches, 
cherries  and  apricots  are  the  work  of  the  grub  of  that 
worst  Insect  enemy  of  the  stone  fruits  — the  plum  cur- 
cuiio;  the  plum  gouger,  a  similar  Insect,  whose  grub 
works  in  the  pit  of  plums,  is  equally  destructive  to  this 
fruit  in  some  states.  "Knotty  "  quinces  are  largely  the 
work  of  the  adults  of  the  quince  curculio,  while  its  grub 
often  ruins  the  fruit  with  its  disgusting  worm-hole. 
There  is  also  a  grape  curculio.  that,  with  the  aid  of  the 


caterpillar  of  a  little  moth,  works  havoc  in  grapes. 
Currants  and  gooseberries  are  often  wormy  from  the 
work  of  two  or  three  different  kinds  of  maggots  and 
caterpillars.  A  new  pest  has  now  included  the  delicious 
cherry  in  its  menu;  it  is  a  fruit-fly,  closely  allied  to  the 
apple  maggot;  infested  cherries  may  show  no  external 
signs   of  the  presence  of   the  maggot  reveling   in  the 


1159,    Grasshopper.     Mounted. 


1160.    A  crane  lly, 

juices  within.    Various  small  beetles,  known  as  weevils, 
are  responsible  for  most  wormy  nuts. 

Most  of  the  fruit-eating  Insects  are  out  of  the  reach 
of  the  ordinary  insecticides.  The  codling-moth  is  anoted 
exception,  however,  for  the  peculiar  habit  that  the  little 
caterpillar  has  of  usually  entering  the  blossom  end  of 
the  fruit  and  feeding  therein  for  a  few  days,  gives  the 
man  with  a  poison  spray  a  very  vulnerable  point  of 
attack.  It  is  only  necessary  to  spray  a  bit  of  poison  into 
the  open  calyx  cup  within  a  few  days  after  the  petals 
fall,  and  let  nature  soon  close  the  calices  and  keep  the 
poison  therein  until  the  newly-hatched  caterpillar  in- 
cludes it  in  its  first  menu.  Often  70  per  cent  of  the 
apples  that  would  otherwise  be  ruined  by  the  worms  are 
saved  by  an  application  of  Paris  green  at  this  critical 
time.  The  fact  that  the  apple  maggot  never  leaves  the 
fruit  until  after  it  is  picked  or  has  fallen  from  the  tree, 
gives  one  a  chance  materially  to  reduce  its  numbers  by 
frequently  gathering  the  windfalls  and  feeding  them  to 
stock  or  burying  them  deeply.  As  the  plum  curculio,  in 
the  adult  stage,  feeds  on  the  leaves  and  fruits,  a  poison 
spray,  applied  soon  after  blossoming 
time,  is  apparently  sometimes  effective 
against  it,  particularly  on  cherries 
Many  extensive  growers  of  the  stone 
fruits,  however,  are  satisfied  that  thi 
pest  can  be  best  eircunivented  by  jar 
ring  the  curculios  onto  sheets  and  kill 
ing  them;  the  quince  curculio  is  also 
l)ost  fought  by  the  jarring  method. 
1 1  and -picking  of  the  infested  fruits 
must  be  practiced  when  grapes,  cur- 
rants or  gooseberries  are  attacked  by 
fruit-eating  Insects. 

Plant-I/ice.  —  Scarcely  a  plant  es- 
capes the  little  suction  pump  or  beak 
1161.  A  snapping  ^^  some  kind  of  a  plant-louse  or  aphis. 
beetle.  Mounted.  About  250  different  kinds  of  plant-lice 
have  been  identified  in  the  United 
States,  and  nearly  every  kind  of  fruit,  flower,  farm  or 
garden  crop  has  its  special  plant-louse  enemy,  which  is 
often  a  serious  factor  in  the  production  of  a  crop.  These 
little  creatures  are  so  small,  so  variable,  so  hard  to  per- 
ceive, present  so  many  different  forms  in  the  same  spe- 
cies, and  have  such  varied  and  interesting  life-stories 
to  tell,  that  what  we  now  know  about  them  is  but  a 
mere  beginning  as  compared  to  what  is  yet  to  be 
learned.  It  would  take  a  large  volume  to  include  the  in- 
teresting stories  which  might  be  told  of  the  lives  and  of 
the  relations  with  ants  of  some  of  the  commonest  of 
these  plant-lice.  No  other  group  of  Insects  presents  so 
many  curious,  varied,  interesting,  and  wonderful  prob- 
lems of  life  as  do  the  aphida- 
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In  the  aggregate,  the  damage  done  by  plant-lice  is 
very  great.  At  times  hundreds  of  acres  of  peas  have 
been  ruined  Iiy  an  aphid.  Nursery  stocis  often  suffers 
severely,  but  bearing  fruit  trees  are  not  often  seriously 
injured  by  them.  About  40  different  liinds  of  aphides 
live  in  greenhouses,  where  a  perpetual  warfare  has  to 
be  waged  against  them.  In  4  years  we  have  reared  nearly 
100  generations  of  a  common  aphis  in  greenhouses, 
and  there  were  no  in- 
dications of  any  egg- 
stage  or  of  male  forms 
during  this  time,  so  that 
they  may  thus  breed 
indefinitely  in  houses, 
their  young  being  born 
alive  and  no  males  ap- 
pearing. 

The  standard  reme- 
dies for  plant-lice  are 
whale-oil  soap,  kero- 
sene emulsion,  kei'O- 
water,  and  tobacco  in 
various  ways  (as  a  de- 
coction, dry  as  a  dust, 
or  the  "Roseleaf"  or 
.•  similar  extracts),  and 
iliese  are  successfully 
used  to  kill  the  aphides 
in  all  situations. 

Scale  Jnxecls.— 
Since  the  recent  ad- 
vent of  the  San  Josfi 
scale  into  the  eastern 
United  States,  scale  In- 
sects of  all  kinds  have 
attracted  world  -  wide 
attention.  They  are  all 
small  Insects,  and  de- 
j-ivf  their  name  from 
till'  tac-t  that  their  ten- 
der l)iMlies  are  protect- 
ed by  hard,  scale-like 
coverings  secreted  by 
the  Insects.  Thus  pro- 
tected, they  are  difficult 
Insects  to  kill,  and  as 
they  are  easily  trans- 
ported on  nursery 
stock,  buds  or  cions, 
and  also  multiply  rap- 
idly, the  scale  Insects 
are  .iustly  to  be  consid- 
ered as  among  the  most 
dangerous  and  destruc- 
tive of  injurious  In- 
sects. A  single  female 
San  Josfi  scale  may 
rear  a  brood  of  from  100  to  GOO  young,  and  there  may  be 
four  or  live  generations  a  year;  and  more  than  2,000 
eggs  have  been  laid  by  a  single  Lecanium  scale. 

The  scale  Insects,  the  dreaded  San  Jos^  species  in- 
cluded, can  be  successfully  controlled  by  judicious,  in- 
telligent and  timely  work  with  sprays  of  whale-oil  soap, 
lii.ie-siiltur,  c-ruili-  peiroleum,  or  hydrocyanic  acid  gas, 
whicli  sliould  lie  used  in  the  ease  of  nursery  stock. 

Since  ISSi)  fumigation  with  hydrocyanic  acid  gas  has 
been  extensively  practiced  in  the  citrous  orchards  of 
California,  and  now  Florida  and  South  African  fruit- 
growers are  also  using  it  in  their  orchards.  Large  gas- 
tight  tents  or  boxes  are  placed  over  the  trees  and  the 
gas  then  generated  within.  Much  nursery  stock  is  now 
treated  with  the  gas  in  tight  boxes  or  houses  ;  this  is 
required  by  law  in  Maryland  and  the  province  of  Ontario, 
and  it  should  be  practiced  in  other  regions.  Recently 
greenliouses,  railway  coaches,  rocmis  in  private  houses, 
and  whole  flouring  mills  have  been  effectively  fumigated 


1162.    A  spreading  board  for  drying 
soft-winged  insects. 


space  ;  for  nursery  stock  use  the  same  amounts  for  each 
100  cubic  feet  of  space  ;  in  greenhouses  the  gas  is  used 
about  one-half  as  strong,  or  even  less  for  some  kinds  of 
plants.  Nursery  stock,  trees  and  plants  in  greenhouses 
are  usually  subjected  to  the  gas  for  from  30  to  GO 
minutes  ;  mills  are  usually  kept  closed  12  to  24  hours. 
As  potassium  cyanide  and  hydrocyanic  acid  gas  are 
among  the  most  deadly  poisons,  fumigation  should  be 
under  the  direct  supervision  of  competent  persons. 

Insects  are  preserved  in  collections  by  securing  them 
in  tight  cases  by  means  of  a  pin  inserted  through  the 
thorax,  or  through  the  right  wing  if  the  subject  is  a- 
beetle.  Moths  and  butterflies  are  pinned  in  position  on 
a  spreading-hoard  until  thoroughly  dried.  See  Figs. 
1159-11G3.  K\''ry  lioiticulturist  should  make  a  collec- 
tion of  injurious  lIl■•trI^. 

Insect  Lii.  j-<iiini  i<<r  ffoW(c«(H»r!'s/.«.  — Horticultur- 
ists should  ki'cp  ill  clu.su  touch  with  the  experiment  sta- 
tions and  state  entomologists  of  their  own  and  of  other 
states,  and  also  with  the  Department  of  Agriculture  at 
Washington;  for  it  is  from  these  sources  that  the  best 
and  latest  advice  regarding  injurious  Insects  is  now  be- 
ing disseminated  free,  either  by  personal  correspon- 
dence or  by  means  of  bulletins.  Among  the  books,  one 
or  more  of  which  may  well  find  a  place  in  a  horticul- 
turist's library  are  the  following  :  Weed's  "Insects  and 
Insecticides,"  Sempers'  "Injurious  Insects  and  the  Use 
of  Insecticides,"  Loderaan's  "The  Spraying  of  Plants," 
Saunders'  "Fruit  Insects,"  and  Smith's  "Economic 
Entomology."  ji.  y.  Slingerland. 

Inula  (ancient  name).  CompOsitcc.  This  genus  in- 
cludes some  hardy  herbaceous  plants  of  the  easiest  cul 
ture  and  of  rather  coarse  habit,  with  heads  of  yellow  or 
orange,  each  2-4  in.  across,  borne  in  summer.  There  is 
such  a  great  abundance  of  autumn-flowering  yellow 
composites  in  the  hardy  border  that  only  those  Inulas 
that  bloom  in  early  summer  are  particularly  desirable. 
Elecampane,  /.  Helenium,  is  probably  also  cultivated 
for  medicine.  A  preparation  of  the  mucilaginous  roots 
is  common  in  drug  stores.  Inula  flowers  have  as  many 
as  40  linear  rays.  The  plants  like  a  sunny  position  in 
any  garden  soil,  and  are  prop,  by  division  or  seed. 

Inula  is  a  genus  of  about  56  species,  found  in  Europe. 
Asia  and  Africa:  herbs,  usually  perennial,  glandular, 
hairy:  Ivs.  radical  or  alternate,  entire  or  serrate:  heads 
large,  medium  or  small,  solitary,  corymbose,  panloled  or 
crowded  at  the  crown:  rays  yellow,  rarely  white. 

A.  Stems  panicled  or  corymbose. 
Helenium,  Linn.  Elecampane.  Fig.  1164.  Tall, 
thick-stemmed  :  Ivs.  unequally  dentate-serrate  :  root- 
Ivs.  elliptic-oblong,  narrowed  into  a  petiole;  stem-Ivs. 
half-clasping,  cordate-oblong:  outer  involucral  parts 
leafy,  ovate.  Wet,  sandy  and  mountainous  regions. 
Eu.,  N.  Asia.  Naturalized  in  Amer.  D.  163.— For  medic- 
inal purposes,  2-year-old  roots  should  be  dug  in  August. 
If  older  they  are  likely  to  be  stringy  and  woody. 


with  this  gas.  It  is  generatcil  with  v 
of  commercial  sulfuric  aciii.  ami  |M.tassiuiu  mani'h' 
98  to  99  per  cent  pure.  The  ami  is  pmii.  il  iut..ili.  wat.  i- 
in  an  earthen  jar  or  crock  ami  the  cyanide  then  dropped 
in.  In  fumieating  trees,  rooms  or  flouring  mills,  1  ounce 
of  the  cyanide,  1%  fluidounces  of  sulfuric  acid,  and  2K 
ounces  of  water  are  used  for  every  125  cubic  feet  of 
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1163.    A  cross-section  of  spreadine  board  in  front  t-f 
the  cleat  "d."  in  Fig.  1162. 

AA.  Stems  1-fld.,  or  with  at  most  S  or  3  heads. 
B.  Outer  involucral  parts  linear  and  numerous. 
grandiflora,  Willd.  Height  2-3  ft.:  Ivs.  elliptic-ob- 
long', serrulate,  all  sessile;  upper  ones  subcordate; 
|..\vir  <oies  '2-4  in.  long:  glands  numerous:  heads 
;i'4-4  in.  across.  Himalayas,  Caucasus.  G. P.  6:406.— 
Cult,  but  not  advertised.  Earliest  blooming  Inula  in 
cult.  Bears  orange-yellow  fls.  5  in.  across  in  June,  and 
has  bold  but  not  coarse  habit. 
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glanduldsa,  Willd.  Height  2-3  ft. :  lower  Ivs.  oblong- 
spatulate,  long-attenuate  at  the  base,  the  uppermost  ob- 
long with  a  subcordate-decuriant  base,  all  entire  ot 
very  obsoletely  denticulate:  glands  rfiniote.  Caucasus. 
B.R.  4:3.34.  B.  M.  i;«17.  Gu.  22,  p.  234  ;  25,  p.  101; 
49:1047  and  p.  7.     J.H.  III.  35:153.     R.H.  1881,  p.  419. 


1164.   Elecampane,  Inula  Helenium. 

G.M.  33:541  and  38:477. -Keller  says  it  has  deep  golden 
yellow,  fringed,  half-droopins:  rays.  Rays  are  commonly 
said  to  be  entire,  but  B.M.  1907  shows  2  minute  teeth, 
and  in  B.R.  4:334  the  fringes  are  more  than  a  quarter 
of  an  inch  long.  This  is  said  to  be  the  only  cult,  species 
that  does  not  seed  freely.  The  Garden  pictures  an 
orange  variety. 

Hodkeri,  C.  B.  Clarke.  Height  1-2  ft.:  Ivs.  3-4  In. 
long,  sessile  or  narrowed  into  very  short  petioles,  ob- 
long-lanceolote,  acute  at  the  base,  minutely  toothed, 
glandular:  heads  2>$-3?^  in.  across;  rays  "pale  yellow," 
according  to  Hooker.  Himalayas.  B.M.  C411  (rays  pure 
yellow).  — Fls.  orange-yellow,  according  to  J.  W.  Man- 
ning. J.  B.  Keller  says  it  flowers  in  Aug.  and  Sept.,  and 
has  bright  yellow  fringed  rays.  However,  in  B.M.  6411 
the  rays  have  only  3  minute  teeth. 

BB.    Outer  involucral  parts  lanceolate  and  leafy. 

hirta,  Linn.  Lvs.  netted-veined,  lanceolate  or  ovate- 
oblong,  the  lowest  narrowed  at  the  base,  the  others 
rounded  at  the  base  and  half-clasping.  Eu.,  N.  Asia. 
—  Keller  says  it  grows  15-18  in.  high  and  fls.  July-Aug. 

ensifdlia,  Linn.  Lvs.  with  numerous  somewhat  par- 
allel nerves,  narrowly  linear-lanceolate,  involucral  parts 
appressed,  not  spreading.  Eu.,  N.Asia.  G.M.  41 :5.^9.— 
Kelle^says  it  grows  6-8  in.  high  andfls.  .July-Aug.  Rock- 
ery plant;   blooms  first  year  from  seed  if  sown  early 

W.  M. 

IOCHROMA  (Greek,  t':cpiej-co!ore<i).  Solanclcecp.  This 
genus  includes  2  handsome  flowering  shrubs  cult,  out- 
doors in  S.  Calif,  and  under  glass  in  Europe.  They  are 
tall-growing,  and  bear  clusters  of  as  many  as  20  tubular, 
drooping  fls.,  each  l-W^  in.  long  and   less  than   }^  in. 


across  at  the  mouth,  which  seems  to  have  10  short  lobes, 
but  5  of  these  are  shorter,  and  are  really  appendages  in 
the  sinuses  between  the  5  typical  lobes,  lochroma  is  a 
genus  of  about  18  American  species,  mostly  tropical  and 
South  American  :  trees  or  shrubs  :  lvs.  entire,  usually 
large:  fls.  violet,  blue,  white,  yellowish  or  scarlet;  ber- 
ries globose  or  ovoid,  pulpy. 

A.    Fls.  indi(jo-bhie. 

lanceolMa,  Miers.  Shrub,  4-5  ft.  high  (taller  in 
Calif.),  the  young  branches  herbaceous  and  downy, 
with  stellate  hairs:  lvs.  alternate,  oval  or  elliptic-lan- 
ceolate, acute,  entire,  tapering  below  into  a  long  petiole: 
umbels  supra-axillary  and  terminal.  Eqtiador.  B.M.  4338 
and  F.S.  4:309  (as  Chwnesthes  lanceotata). 
A  A.    Fls.  scarlet  or  orange-scarlet. 

fuchsioides,  Miers.  Lvs.  often  clustered,  obovate,  very 
obtuse,  tapering  at  the  base  into  a  short  petiole.  Peru. 
B.M.  4149  (as  ii/ci»m  fuchsioides). 

lONIDIUM.     For  /.  enncolor,  see  Solea. 

lONOPSiDIUM  (Greek,  violet-like).  Critci/erw.  I. 
acaiile  is  a  pretty,  tufted  little  plant,  growing  2  or  3 
inches  high  and  bearing  numerous  small  4-petaled,  lilac 
fls.  from  spring  to  fall.  It  is  a  half-hardy  perennial 
from  Spain  and  N.  Africa,  but  is  treated  as  an  annual. 
It  is  desirable  for  edgings  in  moist,  shady  places,  and 
for  rockeries.  In  rich  garden  soil  the  plants  make 
numerous  runners.  The  fls.  ;i]r  nl-uur  '..  in.  across,  1  on 
each  stalk.  They  open  whilr  .unl  liim  lilac.  The  plant 
has  been  advertised  as  tlie  ni.-uiiond  Flower  by  seeds- 
men. This  plant  is  referred  by  Index  Kewensis  to 
Cochlearia,  a  genus  whose  limits  are  very  uncertain. 

acatile,  Reichb.  {Cochledria  acaulis,  Desf. ).  Lvs. 
ovate-rotund,  heart-shaped  at  the  base  ;  petioles  pro- 
portionately very  long:  pods  subrotund,  notched.  B.R. 
32:51.  W.  M. 

lOSdFSIS  {Oreek,  violet-like).  Orchiddcea-.  A  small 
genus  of  epiphytic  orchids,  ntimbering  about  10  species, 
many  of  which  can  probably  be  reduced  to  varieties  of  a 
few  species.  Most  of  the  species  are  insignificant,  only 
one  or  two  being  cultivated.  The  tine  specimen  of  /. 
paniculata  figured  in  the  Botanical  Magazine  has  a 
panicle  10  in.  long,  8!4  in.  wide,  with  5  branches,  and 
about  80  fls.,  each  three-quarters  of  an  inch  across  and 
chiefly  white,  with  violet  markings  near  the  center  and 
a  dash  of  yellow.  In  its  native  country  it  is  said  to  re- 
main in  attractive  condition  from  Sept.  to  May.  The  fls. 
are  produced  so  freely  and  over  so  long  a  period  that  it 
is  sometimes  necessary  to  destroy  the  flower  spikes, 
which  are  out  of  all  proportion  to  the  number  of  lvs. 
The  plants  succeed  in  the  warnihouse  under  the  same 
treatment  as  Burlingtonias  or  the  more  delicate  Oncid- 

lonopsis  consists  of  tropical  herbs  without  pseudo- 
bulbs,  having  very  short  stems,  with  few,  narrow, 
sheathing,  coriaceous  lvs.:  sepals  subequal,  erect, 
spreading,  the  dorsal  one  free,  the  lateral  ones  united 
into  a  short  spur  behind;  petals  like  the  dorsal  sepals; 
labellum  united  to  the  base  of  the  column,  middle  lobe 
large,  expanded,  2-3  times  as  long  as  the  sepals,  2-lobed; 
column  short:  poUinia  2:  fls.  small,  in  simple  racemes 
or  much-branched  panicles. 

paniculata,  Lindl.  Lvs.  thick  and  channelled,  linear 
lanceolate,  keeled,  2-3  in  a  cluster  and  about  6  in.  long: 
panicle  much  branched  and  spreading,  loaded  with  in- 
numerable fls.  of  a  delicate  texture:  sepals  and  petals 
very  short,  sharp-pointed,  the  petals  wider;  labellum 
very  large,  pubescent  at  base,  wMth  a  2-lobed  rounded 
limb,  which  in  some  is  almost  entirely  white,  while  in 
others  it  has  a  spot  of  purple  or  yellow  on  the  disk. 
Winter.  Br.izil.  B.M.  5541.  F.S.  22:2333  A..P.  6:631.- 
Very  variable. 

utricularioldes,  Lindl.  Lvs.  and  general  habit  as  in 
the  last:  sepals  and  petals  bluntish;  spur  short;  la- 
bellum almost  twice  as  long  as  the  petals;  lobes  sub- 
quadrate-rounded,  white,  streaked  with  red  veins. 
Jamaica.  jj.  HaSSELBRING. 

The  best  means  of  culture  for  the  successful  growing 
of  these  beautiful  though  delicate  orchids  is  in  shallow 
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pans, with  plenty  of  small  broken  coal  cinders  for  drain- 
age, covered  with  the  fine  particles  of  fern  root  and 
chopped  sphagnum  gathered  from  the  upland  meadows. 
Plenty  of  heat  and  moisture  during  the  growing  season 
are  essential.  Rest  them  in  winter  at  a  temperature  of 
50°  to  55   P.  William  Mathews. 

IOWA,  HORTICULTURE  IN.  Pig.  1165.  Iowa  is 
nearly  a  rectangle,  about  200  miles  north  and  south 
between  the  parallels  4U°  36'  and  43*^30',  and  300  miles 
east  and  west,  bordered  on  the  east  by  the  Mississippi 
and  on  the  west  by  the  Missouri  and  the  Big  Sioux  riv- 
ers. Its  extreme  elevations  are  444  feet  in  the  southeast 
corner,  and  1,694  at  the  highest  point  near  the  northwest 
corner,  the  average  elevation  being  about  800  feet  above 
the  sea.  The  surface  is  a  gentle,  undulating,  grassy 
plain,  well  drained  by  numerous  streams  discharging 
into  the  rivers  on  its  borders.  All  these  streams  are 
bordered  more  or  less  broadly  with  belts  of  native  tim- 
ber, often  many  miles  in  width  along  the  larger  ones. 
The  divide  between  the  streams  falling  eastwardly  and 
those  falling  westwardly  is  a  line  running  from  a  little 
east  of  the  northwest  corner  southwardly  to  about  the 
middle  of  the  state  at  the  Missouri  line,  draining  three- 
fourths  of  the  state  into  the  Mississippi  and  one-fourth 
westwardly.  The  entire  surface,  except  a  short  and  nar- 
row belt  along  the  Mississippi  at  the  northeast  corner, 
is  found  deeply  covered  with  glacial  drift,  the  depth 
varying  from  a  few  feet  to  200  feet  or  more.  In  about 
half  the  state  this  drift  is  overlaid  more  or  less  deeply 
with  the  peculiar  deposit  called  loess,  this  being  mainly 
in  the  south,  extending  farther  north  on  the  west,  as 
shown  by  the  map. 

There  are  no  regions  the  size  of  Iowa  which  contain 
feweracresunfit  for  agriculture.  Agriculture  is  as  profi- 
table in  northern  Iowa  as  in  the  southern  part.   Horticul- 


1!65.  Iowa. 
To  show  horticultural  regions. 

ture,  however,  has  had  a  greater  development  in  the 
southern  and  southwestern  counties,  the  region  of  the 
fruit-bearing  loess.  It  is  not  attempted  to  draw  a  hard  and 
fast  line  below  which  fruit-growing  is  easy  and  above 
which  it  is  difficult,  but  only  to  indicate,  in  a  general  way, 
that  in  the  north  and  increasingwith  the  distance,  greater 
care  must  be  used  in  selecting  situations  and  varieties 
in  culture  and  in  protection. 

If  safe  conclusions  may  be  drawn  from  the  native 
fruits  and  nuts  found  in  Iowa,  the  state  has  great  horti- 
cultural adaptabilities.  The  native  nuts,  the  walnuts, 
black  and  white,  the  hickories  and  hazelnuts,  are  abun- 
dant and  of  high  quality,  and  the  pecan  is  found  along 
the  Mississippi.  The  fruits,  especially  the  currants, 
raspberries,  apples  and  plums,  will  compare  favorably 
with  the  natives  found  in  Europe,  and  the  plums  greatly 
excel.  It  cannot  be  doubted  that  they  will  soon  be  devel- 
oped into  varieties  fit  to  satisfy  the  most  exacting  tastes. 
Many  hybrids  have  been  secured  between  the  native  and 
the  cultivated  apples  descended  from  Europe,  and  this 
line  of  work,  hitherto  neglected,  is  believed  to  promise 
a  race  of  apples  entirely  adapted  to  the  inter-continental 
climatic  conditions  of  the  region 

The  apples  of  Europe,  and  their  descendants,  origi- 
nating along  the  eastern  seaboard,  have  not  been  found 
entirely  successful  over  the  region  of  broader  prairies, 
but  have  succeeded  best  in  the  southern  half  of  the 


state,  ana  especially  on  or  near  the  timbered  lands. 
Here,  commercial  orcharding  has  had  its  greatest  devel- 
opment. This  industiy  is  so  young  that  statistics 
have  not  been  systematically  gathered,  but  in  the  most 
favored  localities  apple  crops  to  the  value  of  $100  a  year 
per  acre  are  not  uncommon.  Fruit,  to  the  value  of  more 
than  $350,000,  has  been  reported  as  the  product  of  a 
single  county  in  one  year,  this  being  mainly  of  winter 
apples,  the  surplus  finding  markets  in  the  Northwest, 
in  the  East,  and  in  foreign  countries. 

In  isolated  localities,  commercial  apple-growing  has 
been  fully  as  successful  in  the  north,  but  has  neces- 
sarily been  confined  to  a  few  sorts,  chiefly  two,  the 
Oldenburg  and  the  Wealthy.  It  has  always  been  found 
that  the  long-keeping  sorts  of  highest  quality  have  been 
fastidious  in  choice  of  location  in  the  south,  and  still 
more  so  northward,  where  early  maturing  sorts  are 
more  successful. 

Pear-growing  is  everywhere  difficult.  Much  time 
and  money  have  been  spent  with  eastern  and  foreign 
varieties  without  satisfaction.  This  fruit  is  profitably 
grown  in  a  few  localities  only,  and  under  management 
of  exceptional  skill.  A  race  of  prairie-born  seedlings 
mu^t,  apparently,  be  grown  to  insure  success. 

With  plums,  the  reverse  is  true.  A  generation  of  men 
tried  to  acclimatize  the  plums  of  Europe,  and  lately  the 
effort  has  been  extended  to  the  Japanese,  but  without 
satisfaction  ;  in  fact,  no  others  succeed  in  competition 
with  the  natives  of  the  soil.  These,  and  especially  the 
Americana  types,  are  so  well  adapted,  so  profusely  pro- 
ductive of  such  handsome  and  good  fruit,  that  even  as 
►  they  came  from  the  hand  of  nature,  they  have  taken  sub- 
stantial possession  of  the  nurseries  and  orchards  of  the 
state.  Such  flattering  successes  have  followed  the  first 
attempts  to  grow  them  for  market,  that  the  industry  is 
fast  assuming  large  proportions.  New  and  improved 
varieties  of  larger  size  and  finer  quality  are  offered 
every  year,  and  a  bright  future  for  that  fruit  is  assured. 

Of  cherries,  only  the  sour  sorts  succeed,  and  little 
effort  has  been  made  to  breed  sweet  varieties  better 
adapted  to  prairie  conditions.  Commercial  cherry-grow- 
ing is  successful  in  the  southern  half  of  the  state,  and 
is  rapidly  increasing. 

Peaches  have  been  grown  in  limited  quantities  in  the 
southeast  since  the  first  settlemeut  of  tbe  state.  By 
seedling  selection,  the  limit  of  success  is  gradually 
extending  northward  and  now  reaches  to  the  middle  of 
the  state,  but  only  for  home  use,  as  yet. 

The  quince  and  the  apricot  cannot  be  said  to  succeed 
in  Iowa.    The  former  is  liable  to  root-kill. 

Tlie  grape  flourishes  and  ripens  in  profusion,  espe- 
cially in  the  south,  whence  it  is  shipped  in  large  quan- 
tities. 

The  currant,  the  gooseberry,  the  raspberry,  the  black- 
berry and  the  strawberry  flourish  in  every  part  of  the 
state,  requiring  more  favorable  situations  and  greater 
care  in  the  north.  In  some  localities  the  native  goose- 
berry has  been  cultivated  in  preference  to  the  best  east- 
ern varieties,  while  European  sorts  have  very  limited 
success.  The  greatest  difficulty  the  fruit-grower  of  Iowa 
has  had,  and  still  has  to  contend  against,  is  that  he  has 
been  compelled  to  choose  between  varieties  all  of  which 
had  originated  far  from  his  place  of  fruitage,  and  usu- 
ally under  conditions  of  soil  and  climate  so  different  that 
the  chances  have  been  strongly  against  success  here. 
It  is  only  of  late  that  those  who  have  insisted  that 
prairie  regions  should  breed  and  select  for  themselves 
races  of  fruit  from  seeds  planted  and  grown  under  their 
own  peculiar  conditions,  have  found  a  patient  hearing. 
With  intelligent  effort  along  this  line,  the  future  ii  full 
of  promise  that  the  horticulture  of  Iowa  may  be  brought 
to  the  high  level  now  held  by  its  agriculture. 

An  acfount  of  the  introduction  of  the  Russian  fruits 
into  Iowa  and  other  parts  of  the  North,  will  be  found 
under  Pomology.  q^  l^  Watkous. 

IPECAC.  The  rootof  Cpphnp-Jis  TnecarunyiJia  (now  re- 
ferred to  Psychotr'ii ).  a  Brazilian  plant  not  cultivated  in 
N.  America.  For  wild  or  American  Ipecac,  see  Gillenia 
siipulacea, 

IPOM(EA  (according  to  Linn,  from  /;j.s,  bindweed,  and 
h'^hioios,  like,  because  of  its  resemblance  to  Convolvu- 
lus ;  but  ips  is  a  worm).    Including  Batatas^  Calonyc- 
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tion,  Mina,  Pharbitis  and  Quiimoclit.  Convolvuldceie. 
Morning-Glory.  Moonflowek.  Over  300  species  of 
annual  or  perennial  herbs,  mostly  twiuinj?,  rarely  trees 
(G.F.  7:3G4)  or  shrubs,  widely  distributed  in  tropical  and 
temperate  regions.  They  are  remarkable  for  easy  cul- 
ture, quick  growth  and  beautiful  tiowers;  hence  the 
genus  includes  several  of  our  most  popular  plants  for 
covering  verandas  and  screening  unsightly  objects. 

The  generic  characters  of  Ipomoea  are  not  clearly 
defined.  The  list  of  synonyms  given  above  is  a  record 
of  unsuccessful  attempts  to  find  constant  characters  by 
which  this  large  and  variable  genus  may  be  separated 
into  smallerand  more  definite  groups.  It  is  distinguished 
from  Convolvulus,  its  nearest  ally,  by  having  but  1  capi- 
tate or  2-3  globose  stigmas,  while  Convolvulus  has  2 
linear  or  ovate  stigmas.  Stem  mostly  slender,  twining 
or  climbing,  sometimes  prostrate,  diffuse  or  erect ; 
leaves  alternate,  entire,  lobed  or  parted,  often  varying 
greatly  on  the  same  plant  ;  flowers  usually  showy,  borne 
singly  or  in  cymes  on  axillary  peduncles  ;  corolla  fun- 
nelform,  salverform  or  bell-shaped  (in  one  species 
bag-shaped),  the  limb  sometimes  entire,  but  usually 
5-angled  or  5-lobed,  red,  purple,  blue,  white  or  yellow, 
in  various  shades  and  mixtures;  calj'x  without  the  bracts 
at  the  base,  which  appear  in  some  species  of  Convol- 
vulus, but  the  outer  sepals  are  commonly  larger.  The 
flowers  of  most  species  open  in  early  morning  and  last 
but  a  few  hours  under  bright  sunlight,  hence  the  popu- 
lar name.    A  few  open  only  at  night-fall. 

"The  Japanese  Morning-Glories,"  also  called  "Impe- 
rial"  and  "Emperor"  Morning-Glories,  were  introduced 
to  the  American  trade  from  Japan  in  1895.  They  are 
probably  selected  strains  of  /.  hederacea,  although  some 
botanists  consider  them  to  be  of  hybrid  origin,  possibly 
/.  hederacea  X  rubro-cteridea.  Maximowicz  referred 
them  to  /.  hederacea,  and  this  appears  to  be  the  more 
reasonable  disposition.  The  culture  of  the  "asagoa"  in 
Japan  amounted  to  a  popular  craze  about  1830,  the 
equivalent  of  $14  to  $18  sometimes  being  paid  tor  a 
single  seed  of  the  rare  sorts.  With  political  disturbances 
came  a  decline  of  interest,  but  more  recently  the  popu- 
lar fancy  for  Morning-Glories  has  again  revived.  The 
Japanese  gardeners  grow  their  plants  almost  entirely  in 
pots,  and  by  constant  attention  have  made  them  vary 
into  many  curious  oddities  in  flower  and  foliage.  Several 
finely  illustrated  books  on  the  Morning-Glory  alone  are 
published  in  Japan.  vSee  also"  Century  Magazine,"  r>5:281 
(1897).  The  Japanese  Ipomoeas  are  sold  in  this  country 
mostly  in  strains,  each  package  of  seed  giving  flowers  of 
many  forms  and  colors.  There  are  some  inferior  strains 
offered,  and  the  flowers  from  these  are  often  disappoint- 
ing ;  yet  as  a  class  the  Japanese  Morning-Glories  are 
the  most  gorgeous  and  versatile  of  garden  Ipomoeas. 
If  the  seeds  are  notched  they  will  generally  bloom  in 
6  weeks  from  sowing. 

Morning-Glories  are  among  the  least  exacting  of  gar- 
den plants  as  regards  soil  and  site.  Most  species  love  a 
strong  soil  and  sunny  site,  with  plenty  of  water;  but 
they  will  make  the  best  of  much  that  is  uncongenial. 
The  seeds  of  the  annual  kinds  may  be  sown  directly  out- 
of  doors,  but  are  preferably  started  indoors,  at  least  in 
the  North.  If  the  plants  are  allowed  to  become  slightly 
pot-bound  before  being  transplanted,  they  will  come 
into  bloom  earlier.  Germination  may  be  hastened  and 
also  made  more  certain  by  filing  a  small  notch  in  each 
seed,  or  by  soaking  the  seeds  in  warm  water  about  2 
hours.  The  "Moonflower"  and  the  "Japanese  Morning- 
Glories"  particularly  are  liable  to  germinate  poorly  un- 
less these  precautions  are  taken. 

The  perennial  Ipomoeas  are  grown  from  seeds  in  some 
cases,  but  mostly  from  cuttings  of  well  ripened  wood, 
layers,  or  division  of  the  rootstocks.  Some  of  the  green- 
house species,  notably  /.  HorsfaJUce,  rarely  produce 
seed  and  are  rooted  from  stem-cuttings  with  great  diffi- 
culty. These  are  often  propagated  successfully  by 
grafting  well  ripened  shoots  on  pieces  of  their  own 
roots,  or  the  roots  of  /.  pandurata.  I.  fernata  roots 
from  cuttings  more  readily,  and  /.  Leari  and  /.  Jalapa 
are  easily  propagated  from  cuttings. 

The  rapid  growth  and  dense  foliage  of  most  garden 
Ipomoeas  make  them  especially  valuable  for  covering 
arbors,  verandas,  walls,  and  for  screening  unsightly 
objects.     /.  purpurea,  I.  rubro-ccerulea,  I.  hederacea 
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and  /.  Quamoclit  are  the  most  popular  annual  species 
for  this  purpose  ;  and  /.  Leari,  setosa  and  pandurata 
are  among  the  best  perennials.  In  the  South,  the  peren- 
nials may  be  carried  through  the  winter  outside  by  cut- 
ting off  the  stems  and  mulching  the  roots  heavily  in  the 
fall  ;  in  the  North  the  tubers  should  be  taken  up  and 
wintered  like  Dahlias,  keeping  them  perfectly  dry  in  a 
cool  greenhouse  or  frost-proof  cellar.  /.  leptophylla 
is  valuable  for  very  dry  soils.  /.  Bona-nox  Is  worthy 
of  a  place  in  every  garden. 

The  tender  perennials  are  seen  to  advantage  when 
trained  to  pillars,  trellises,  or  along  the  roof  of  a  green- 
house. Their  roots  should  be  given  plenty  of  room  to 
forage  and  their  tops  to  spread.  /.  Horsfallim  and  its 
closely  related  species,  /.  ternata,  are  very  satisfactory 
for  this  purpose.  After  flowering  the  strong  shoots 
should  be  cut  back  and  the  plant  rested.  Several  spe- 
cies, particularly  /.  Leari,  ruhro-ccerulea  and  hederacea, 
make  excellent  pot-plants  if  they  are  kept  somewhat 
pot-bound  to  induce  flowering.  The  roots  of  nearly  all 
the  perennial  species  are  more  or  less  purgative  ;  par- 
ticularly /.  Purga,  from  which  comes  the  Jalap  of  com- 
merce, I.  Jalapa  and  /.  catkartica.  I.  Batatas  is  the 
common  sweet  potato. 

The  trade  names  of  Ipomoeas  are  endlessly  mixed. 
Thus,  /.  Mexicana  of  the  catalogues  may  be  /.  hede- 
racea, I.  digitata,  I.  Jalapa,  I.  Bona-nox,  I.  Leari  or 
/.  rubro-ccerulea  ;  but  is  rarely  the  true  /.  Mexicana  of 
Gray.    "Moonflower"  is  often  applied  indiscriminately 


1166.  Ipomcea  Ouamoclit  (X  %) 

to  several  species  of  Ipomcea,  but  it  should  be  restricted 
to  /.  Bona-nox  and  /.  grandi flora.  It  is  evident  that 
most  of  the  plants  now  sold  as  /.  grandiflora  are  forms 
of  /.  Bo}ia'H".r  ;  but  a  few  of  the  smaller  and  inferior 
types  are  the  true  /.  grandiflora  of  Lamarck.  /.  hyhrida 
is  a  trade  name  for  strains  of  I.  purpurea  and  /.  ruhro- 
cfprulea.  The  "Tree  Ipomcea"  is  /.  fistulosa.  The 
"Japanese"  or  "Imperial"  Morning-Glories  may  be 
referred    to    /.    hederacea.     Other    popular    catalogue 
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names  are  :  Double  Morning-Glory  is  mostly  /.  purpu- 
rea, fl.  pi. :  Brazilian  Morning-Glory  is /.  5ffo,Srt  ;  Hardy 
or  Perennial  Moonflower  is  /.  panduraia ;  Ipomoea 
Heavenly  Blue  is  /.  rubra -ccerulea. 


angustifoUa,  6. 
Batatas,  25. 
Bona-nox,  21. 
Bona-nox,  22. 
Bonariensis,  15. 
Briggtii,  12. 
ckrysantha,  23. 
ehryseides,23. 
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Sookeri,  8. 
HorsfalliEe.  12. 
Hubert,  3. 
hybrida,  3,  8. 
insignis,  11. 
imperialis,  4. 
Jalapa,  20. 

a,  3. 


Dickensoni,  3. 
digitata,  11. 
dissecta,  9. 
Ferrandiana,  4. 
ficifoUa.  15. 
fiiicaulis,  6. 
fistulosa.  16. 
Ooodelli.  16. 
grandiflora,  22. 
grandiflora,  21. 
hederacea,  4. 
hederi folia,  7. 


Lea 


19. 


leptophylla,  17. 
limbata,  4, 
Lindheimeri,  10. 
lAndleyana,  10. 
lobata,  1. 
maritinia,  24. 
Mexicana,  4,  5,  8, 

11.  20,  21. 
Michauxi,  20. 
Nil,  4. 

noctiflora,  21. 
noctiphyton.  21. 


palmata,  11. 
pandurata,  18. 
paniculata,  11. 
Perringiana,  15. 
Pes-capraB,  24. 
Purga.  26. 
purpurea.  3. 
Quamoelit,  2. 
nibro-cierulea.  8, 
Sellowii,  15. 
setosa,  14. 
sinitata,  9. 
sinuata,  9. 
ternata.  13. 
Te^rerta.  16. 

versieolo 


13. 


A.   Plant  annual:  roots  not tubei'ous. 

B.  J'^ls.  numerous t  in  long  seor- 

pioid    racemes ;     corolla    a 

bag-shaped  tube,  contracted 

at  the  mouth 1. 

BB.  Fls.  borne  singly  or   few   in 
loose    ciftttf's  :     corolla    ex- 
panded info  (I  /ii)ih. 
C.   Lvs.  piiin.it,  hi  <hri,lrd   iu- 

to  manif  thr^n'l  like  seg- 
ments    2. 

cc.  lyus.  entire   or  lobed,   not 
divided. 
D.  Stem  hairy. 

E.  Lvs.  broad-ovate,  cor- 
date, entire 3. 

EE.  Lvs.      ungulate      or 

deeply  3-lobed 4. 

5. 
DD.  Stem  not  hairy. 

E,  Lvs.  linear  or  lanceo- 
late, sub-sessile  ...  6. 
EE.  Lvs.  ovate-cordate  to 
hastate;  petioled. 
P.  Fls.   usually    less 
thanl  in.  across; 
scarlet  or  orange.  7. 
FF.  Fls.  itsually   over 

blup  or  purple  . . 
AA.  Plant  perennial,  with  large  fleshy 
rootstocks. 
B.  Lvs.  palmately   divided    into 
3-7  segtnents. 
c.  Stem  and  petioles  hairy  ..   9. 
10. 
cc.  Stem     and     petioles      not 
hairy. 
D.  Peduncles   longer    than 

the  petioles 11. 

DD.  Peduncles  equaling  the 
petioles. 
K.  Fls.    red:    leaf   seg- 
ments sessile, taper- 
ing   to    both    ends, 

margin  wavy 12. 

EE.   Fls.  white:   leaf  seg- 
ments  stalked,    not 
tapering  to  the  ends, 
margin  not  wavy.. 13. 
BB.  Lvs.  entire,  ungulate  or  lobed, 
not  divided. 
c.  Stem,  lvs.  and   peduncles 
densely  hairy. 
D.  Corolla  salverform,  the 
lobes     pointed:      leaf 
lobes  acuminate,   sin- 
uately  toothed 14.  i 


hederacea 
Mexicana 


.  rubro-caerulea 


DD.   Corolla  funnelform,  the 
lobes  obtuse:  leaf  lobes 
unequal,  bhtntf  entire. 15.  BonariensiB 
cc.  Plant  not  hairy, 

D.  Stem  erect  or  ascending, 
not  trailing  or  climb- 
ing. 
E.  Lvs.  cordate   to  sub- 
sagittate,  long-peti- 
oled,      acuminate, 
pubescent  beneath.  .16.  fistulosa 
EE.  Lvs.      linear,      very 
short- petioled, 
actite,     not    pubes- 
cent beneath 17.  leptophylla 

DD.  Stem  t rai I ing^  climbing. 


•  tu 

E.  Lvs.  pale  beneath. 
F.  Fls.    white,     with 
purple  throat  ...IS. 
FP.  Fls.  lilac  to  dark 

purple 19. 

EE.  Lvs.  not  pale  beneath. 
p.  Fls.     opening     at 

night 20. 

21. 

FF.  Fls.  opening  in  the 
ug. 


pandurata 
Leari 


Jalapa 

Bona-nox 

grandiflora 


Corolla  yellow. 2'.\.  chryseides 
GG.  Corolla  purple, 
H.  Lvs.  notched 

at  the  en<l.2i.  Pes-caprae 
HH.  Lvs.  acute  or 


AAA.  Plant  perennial  by  a  woody  ste 


Batatas 
.  Purga 
Wolcottiana 


1.  versicolor,  Meissn.  (M}nalobAta,L\av.et  Lfix.).  A 
vijtj:orous  climber,  15-20  tt.  high  :  lvs.  with  a  cordate 
bawe,  3-lobed,  the  middle  lobe  longest  and  narrowed  be- 
low: ris.  y'2-%  ill.  wide,  opening  rich  crimson,  soon 
fading  to  pale  yellow.  Julv-Sept.  Mex.  On.  30,  p.  436, 
437;  39:792.  R.H.  1887.  p.  i9.  G.C.  II.  26:684,  685.  P.M. 
16:100.  V.  10:34,  35.  B.R.  28:24. -Distinguished  from 
all  other  Ipomoeas  by  its  bag-shaped  corolla  and  scor- 
pioid  inflorescence.  It  is  a  very  free  bloomer^  and  de- 
servedly popular. 

2.  Qudmoclit,  Linn.  [Quamoelit  vulgaris,  Choisy). 
(.'vi'KKss-viNi-:.  Indian  Pink.  Fig.  1166.  Stem  smooth, 
slender,  twining'  to  a  height  of  10-20  ft.:  lvs.  short-peti- 
oled  or  sessile:  peduncles  few-fld.,  commonly  much 
longer  than  the  petioles:  corolla  1-1 3^  in.  long,  scarlet, 
the  tube  narrowly  funnelform,  inflated  above;  the  limb 
nearly  flat,  5-lobed.  July-Oet.  Naturalized  from  tropical 
America,  Va.  to  Fla.,  west  to  Kau.  and  Tex.;  sparingly 
escaped  from  cultivation  farther  north.  B.M.  244.  Gn. 
29:33.  —  Beautiful  in  flower  and  foliage.  Var.  dlba, 
Hort.,  has  white  fls. 

3.  purpilrea,  Roth.  (Convdlvulus  mdjus,  Hort.  Con- 
vtUvulus  purpiireus,  Linn.).  Tall  Morning-Glory. 
Fig.  1167.  Stem  trailing  or  twining  for  4-10  ft.,  branch- 
ing from  the  base  :  peduncles  slender,  1-5-fld.,  often 
longer  than  the  petioles:  corolla  1-2  in.  long,  light  blue, 
purple,  pink  and  diversely  variegated.  July-Sept.  Trop. 
America.  Escaped  from  gardens  to  waste  places,  Can. 
to  Fla.,  west  to  Neb.  and  Tex.;  widely  distributed  in 
most  trop.  regions.  B.M.  113, 1005, 1682.  Gn.  21,  p.  295; 
27.  p.  473.— One  of  the  most  popular  of  garden  annuals. 
Some  of  its  varieties  resemble  the  entire-leaved  forms  of 
/./ief7erncefr,but  may  be  distinguished  by  their  longer  and 
more  slenderpeduncles,  umbellate  pedicels,  and  oblong- 
acute  sepals  without  the  long  tip  usually  found  on  /. 
hederacea.  Seeds  ripen  freely  on  cultivated  varieties 
and  may  be  gathered  for  future  sowings.  Among  the 
host  of  garden  forms  are:  dlba,  whiti-;  atro-caeriilea, 
dark  blut*  ;  atro  sanguine  a,  dark  fnrpl''  ;  azurea,  sky- 
blue:  carmin&ta,  liirlit  crimson;  Dickensoni  ( /'//'fr'>///.'< 
hispidn,Yar.  Pirkensnni ) ,  iiznri-}>\m';  Huberi  (I.IIu- 
beri,  viir.  variegiita,  Hort.).  Lvs.  marked  with  silvery 
white,  fls.  variously  colored  and  margined  with  white; 
kermesina  (1.  kermesina),  scarlet;    rdsea,  blush  rose; 
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vjlria,  a  trade  name  for  paokases  containing  a  mixture 
of  many  kinds;  violacea- striata,  violet-purple.  There 
are  several  double  foriirs  of  I .  purpurea.  Var.fl.pl. 
has  very  large  Ivs.:  Hs.  appearing  much  later  than  sin- 
gle varieties,  semi-  or  much-doubled,  bluish  white 
streaked  with  light  blue  or  pink.  Int.  1892.  Said  to  be 
very  floriferous  and  a  good  pot-plant.  G. P.  5:593.  A.G. 
14:2-46.  Var.  violftcea  11.  pi.,  Hort.,  is  entirely  distinct 
from  the  preceding,     (it.  47.  p.  133. 

4.  hederacea,  .laiq.  (/.  Si!,  Roth.  /.  seitbra,  Hort.). 
Stem  twining  or  climbing,  2-8  ft. :  Ivs.  2-5  in.  long, 
ovate-cordate,  the  lobes  ovate  to  ovate-lanceolate,  entire, 
or  the  lateral  lobes  repand  or  denticulate;  the  middle 
lobe  narrowed  at  the  base:  peduncle  1-3-fld.,  mostly 
shorter  than  the  petiole:  corolla  funnelform,  the  tube 
usually  white,  the  limb  light  blue,  purple  or  rose,  and 
in  various  combinations  of  these  colors;  sepals  hairy, 
lanceolate,  with  long  and  often  recurved  tips.  July-Oct. 
—  Widely  naturalized  from  trop.  America  in  fields  and 
waste  places,  Pa.  to  Fla.  ,west  to  Neb.  and  Mex.  Per- 
haps native  in  the  South.  B.R.I  :85;  4:276  (as/,  cceriilea). 
B.M.IHH  {a,s  Convoloulus  mi).  Gn. 27,  p. 473.  This  spe- 
cies shows  great  vai'iation  in  the  form  of  its  Ivs.,  both 
on  the  same  plant  and  on  different  plants.  In  some 
forms  formerly  known  as  /.  Nil,  the  Ivs.  are  nearly  en- 
tire; in  others  they  are  very  deeply  lobed.  Next  to  /, 
purpurea,  this  is  now  the  most  popular  Morning-Glory 
in  cultivation,  and  the  introduction  of  the  improved 
Japanese  strains  will  extend  its  usefulness.  Before  the 
appearance  of  these  oriental  varieties  in  occidental  gar- 
dens, the  species  had  already  varied  into  many  distinct 
horticultural  varieties;  as  var.  limbita  (/.  limbdtn, 
Hort. ).  with  th«-  corolla  violet-purple,  edged  with  white. 
B.M.  5720  (as  Plmrbitis  Nil);  Gn.  29,  p.".32.  Var.  mar- 
mor^ta  cael6stina,  large  fls.,  marbled  and  striped  with 
light  blue;  Gt.  44,  p,  592.  Var.  marmorita  rdsea,  Hs. 
marbled  with  rose;  Gt.44,  p. 76.  Var.  ioliis  marmor^tis, 
Ivs.  marked  with  yellow,  limb  of  corolla  rose  color.  Var. 
grandiilbra,  large  blue  fls.  Var.  Ferrandiina,  similar  to 
var.  graudiflora.     Aside  from  these  strains,  the  foUow- 


ted  with  white  is  shown  in  I.H.  43,  p.  75.  The  various 
strains  give  fls.  which  are  diversely  scalloped,  ruffled, 
fringed,  doubled,  and  show  a  wonderful  range  of  col- 
oring. 

5.  Mexicftna,  Gray.   Like /.  Aederocea,  but  young  Ivs. 
entire  or  slightly  angulate,  becoming  deeply  3-lobed  and 


1167.   Mornine-Glory,  Ipomoea  purpurea  iX  %).    No.  3. 

ing  named  varieties  of  Japanese  Ipomoeas  are  offered : 
Antigone,  Ivs.  variegated  :  fls.  blue,  with  pink  throat. 
Aglaia,  Ivs.  variegated:  fls.  crimson,  with  white  thro.at. 
Aseria,  fls.  dull  copper-red.  Ceres,  like  Aglaia,  but  fls. 
edged  with  white.  Euphrosyne,  Ivs.  variegated  :  fls. 
pure  white,  with  pink  throat.  Princess,  fls.  spotted 
with  carmine.    Gt  47,  p.  133.    A  form  with  foliage  dot- 


U68.  Ipomcea  coccinea  (X  K)-    No.  7. 


cordate,  as  in  hederacea,  the  middle  lobe  broadest : 
peduncles  as  long  or  longer  than  petioles :  corolla  1  in. 
wide,  violet-purple,  sometimes  with  crimson  plaits.— 
Possibly  this  should  not  be  distinguished  from  /.  hede- 
racea. The  plants  in  the  trade  as  /.  Mexivana  are 
mostly  /.  hederacea,  digitata  and  Bona-nox.  I.  Mexi- 
cana  vera,  Hort.;  I.  Mexicana  grandiflora  alba,  Hort., 
and  /.  Mexicana  grandiflora  hybrida,  Hort.,  are/.  Sona- 
nor.  or  /.  grandiflora. 

6.  angustifdlia,  Jacq.  (/.  filicaulis,  Blume).  Stem 
prostrate,  trailing  or  rarely  climbing,  much-branched: 
Ivs.  1-3  in.  long,  less  than  1  in.  wide,  glabrous:  pedun- 
cles exceeding  the  petioles,  bearing  1-2  small,  bell- 
shaped  fls.,  which  are  yellowish  white  with  a  purple 
eye.  Aug.,  Sept.  Widely  distributed  in  tropical  Asia, 
Africa  and  America.  B.M.  5426.  B.R.  4:317  (as  /.  den- 
<(CK?nta|.  — Sometimes  grown  in  the  warmhouse,  but 
there  is  hardly  enough  foliage  to  set  off  the  pretty  dark- 
eyed  flowers. 

7.  coccinea,  Linn.  Star  Ipomcea.  Fig.  U68.  Stem 
freely  twining  for  10  ft. :  Ivs.  slender-petioled,  entire  or 
angulate,  acuminate  :  peduncle  2-6  in.  long,  few-  to 
several-fld.:  corolla  J^-73  in.  wide,  salverform:  limb  ob- 
scurely lobed,  scarlet  with  a  yellow  throat.  Aug.- Oct. 
Apparently  naturalized  from  tropical  America,  on  river 
banks  in  the  middle  and  south  Atlantic  states:  probably 
indigenous  to  northern  Mex.  and  Ariz.  B.M.  221.  — Pis. 
are  produced  in  abundance,  but  are  disappointingly 
small.  In  var.  Ititea,  Hort.,  the  fls.  are  entirely  orange, 
or  with  a  tinge  of  scarlet. 

Var.  hederiiolia,  Gray  (/.  hederifblia,  Linn.  iOna 
sanguinea,  Hort.).  Fig.  1169.  This  Plains  form  of  the 
species  has  angulate,  3-Iobed  or  even  3-5-parted  Ivs., 
and  fls.  usually  larger.  B.R.  1:9.  B.M.  1769.  I.H.  41, 
p.  1.59.  — It  is  superior  to  the  type  for  ornamental  pur- 
poses. 

8.  rubro-csertilea,  Hook.  (/.  Robkeri,  Hort.).  Stem 
tinged  with  purple,  branched,  10-20  ft.  high:  Ivs.  mem- 
branaceous, much-veined,  short-acuminate  :  peduncle 
fleshy,  3— 4-fld.:  fls.  3—4  in.  wide,  the  tube  white  and  limb 
red  before  expanding,  at  length  purple  or  china-blue. 
Aug.-Oct.  Mex.  R.H.  1855:441  (as  .Pharbitis  riibro- 
cwriilea).  B.M.  3297.  P.M.  3:99.  Gn.  27:493.-One  of 
the  most  beautiful  of  annual  climbers.  The  fls.  are 
often  dashed,  blotched  and  shaded  with  rose,  or  are  en- 
tirely rose.  It  is  likely  to  run  to  vine  when  out-of-doors 
unless  the  roots  are  confined  in  a  box  or  pot  to  induce 
early  flowering.  It  makes  an  excellent  pot-plant  for  the 
greenhouse.  Var.  Heavenly  Blue,  from  Calif.,  was  said 
to  be  a  cross  between  /.  Leari  and  /.  versicolor,  but 
proves  to  be  a  bhie  form  of  /.  rubro-cwrnlea,  which  is 
especially  valuable  for  cut-fls.  Var.  ilba,  Hort.,  has 
pure  white  flowers. 
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9.  sinuata,  Ort.  (/.  diss^ctn,  Pursh,  not  Willd.  /. 
sinitt'it<i, }iort.).  Stem  somewhat  woody  at  base,  covered 
with  long  yellowish  hairs:  Ivs.  smooth  or  nearly  so, 
palmately  7-parted,  the  divisions  lanceolate  or  narrowly 
oblong,  more  or  less  sinuately  cut  and  toothed:  pedun- 
cles 1-2-fld.,  longer  than  the  petioles:  tis.  1-2  in.  wide, 
bell-shaped,  white  with-purple  center;  calyx  as  long  as 
the  corolla  tube.  June-Sept.  Trop.  Amer.,  and  near 
the  coast  from  Ga.  to  Tex.—  In  Tex.  It  expands  only  2-3 
hours  at  midday,  and  is  there  called  the  "Noon-flower." 
It  may  be  treated  as  a  coolhouse  evergreen,  and  is  worth 
growing  for  its  delicate  foliage  alone.  In  the  North  the 
tubers  must  be  wintered  in  a  cellar. 


10.  Lindheimeri,  Gray  (/.  heterophylla,  Torr.,  not 
Orteg).  Plant  finely  pubescent,  hoary  when  young:  Ivs. 
deeply  5-cleft  or  5-parted,  all  of  the  lobes  or  the  3  in- 
terior ones  ovate  to  ovate-lanceolate,  with  a  much  con- 
tracted base:  peduncle  1-2-tld. :  corolla longfunnelform, 
about  3J4  in.  long,  light  blue.  Rocky  soils,  W.  Tex.  to 
N.Mex.-Var.  Lindleyilna, Hort.  (/.  LlndleyAnn. Hort.), 
has  smaller  Ivs.,  lighter  colored  fls.,  and  is  a  more  pro- 
fuse bloomer.  An  improvement  on  the  type,  but  more 
tender. 

11.  digitata,  Linn.  (/.pnnict(;i5?a,  R.Br.  I.palnxlta. 
Hort.,  not  Porsk.).  Stem  trailing  or  climbing,  20-40  ft.: 
Ivs.  3-7  in.  wide,  5-7-parted,  the  segments  elliptic, 
sometimes  spatulate,  entire:  fls.  numerous,  in  a  2- 
branched  cyme;  corolla  lK-3  in.  wide,  broadly  bell- 
shaped,  5-lobed,  pinkish  purple  or  pink  :  seeds  with  a 
dense  tuft  of  dirtv  white  wool  springing  from  the  apex. 
July-Sept.  Tropics  of  both  hemispheres.  R.  H. 
1853:381.  B.R.  1:G2  and  4:.333  (as  /.  Platensix).  B.M. 
.3685  (as  /.  Platensis).  Gng.  2:311. -One  of  the  best 
tuberous  -  rooted  Ipomceas  for  the  garden  or  warm- 
house.  In  the  North  it  may  be  used  with  fine  effect 
if  grown  in  a  tub  and  trained  to  an  adjacent  pillar  or 
trellis,  the  vine  being  cut  off  before  frost  and  the  tub 
stored.  Further  south  the  tubers  may  be  planted  di- 
rectly in  the  open,  and  will  give  a  profusion  of  bloom 
nearly  all  summer. 

Var.  insfgnis,  Hort.  (/.  inslgnis,  Ker.).  Lvs.  not  pal- 
mately divided,  nearly  entire  or  lobed,  the  under  sur- 
face sometimes  purplish.  B.M.  1790.  B.R.  1:75. -There 
are  few  plants  of  var.  insignis  in  cultivation. 

12.  HorsMlIise,  Hook.  Fls.  many.  In  a  2-branched 
cyme;  corolla  bell-shaped,  the  limb  of  5  broad,  rounded 
lobes,  very  showy.  Cosmopolitan  tropics.  B.M.  3315. 
P.M.  3:50.  F.S.  lV):1647.  K.W.  1 :29.- Perhaps  the  most 
popular  Ipomoea  for  winter-flowering  in  a  warmhouse. 
If  well  treated  it  will  climb  20-30  ft.,  and  will  bear  hun- 


dreds of  fls.  each  day  in  early  winter.  /.  fforsfallice 
may  also  be  grown  out-of-doors,  but  it  will  not  come 
into  bloom  till  late  fall  unless  the  roots  are  cramped. 
Var.  alba,  Hort.,  is  /.  temata  ;  Lady  Slade  has  pale 
rose  fls.;  var.  Briggsli  (7.  Briggsii,  Hort.),  or  Lady 
Briggs,  is  generally  considered  better  than  the  type  for 
most  purposes.  It  is  a  freer  grower  and  bloomer,  the 
fls.  are  a  rich  magenta-crimson,  and  it  roots  from  cut- 
tings much  more  readily  than  7.  Horsfalllue.  This  va- 
riety makes  a  fine  plant  in  a  10-ln.  pot.  G.M.  37:49. 
Var.  Th6mpsoni,ox  I.  Tliomsoni&na,  Hort.,  is  I.  temata. 

13.  temd.ta,  Jacq.  (7.  Borsfdlliw,  var.  alba,  Hort  7. 
Horsfiilliw,  var.  ThoynsoniAna,  Hort.  7.  TJionisouidna, 
Mast.  I.  Stem  somewhat  woody  at  base :  lvs.  usually  3- 
parted,  the  segments  elliptic  or  elliptic-oblong,  fleshy, 
smooth:  fls.  trumpet-shaped,  about  2  in.  across.  Other- 
wise like  7.  fforsfallice^  of  which  it  is  often  considered 
a  variety.  Probably  from  W.  Indies.  G.C.  II.  20:817. 
P.  1884:118.  Gn.  35,  p.  440.  — Not  considered  quite  as 
effective  for  greenhouse  culture  as  7.  Jlvrsfallite. 

14.  setdsa,  Ker.  Brazilian  Moening-Gi-ory.  Plant 
very  vigorous,  branching,  covered  with  stiff  purplish 
hairs:  lvs.  3-10  in.  wide,  cordate,  angular  or 3-lobed,  the 
iniddle  lobe  abruptly  contracted  below  into  a  narrow 
neck:  peduncles  many-fld.,  longer  than  the  petioles: 
lis.  2-4  in.  wide,  salverform,  rose-purple.  Aug. -Oct. 
Braz.  B.R.  4:.335.— An  excellent  free-growing  climber 
I'ur  covering  arbors,  and  especially  valuable  for  making 
a  dense  screen  because  of  its  very  leafy  habit.  In  the 
latitude  of  New  York  seeds  sown  in  the  open  will  give 
flowering  plants  in  late  August.  It  may  also  be  treated 
as  a  warmhouse  deciduous  twiner.  Var.  Northern  Light 
is  said  to  be  a  cross  with  7.  Bona-nor.  Plant  unusually 
vigorous,  often  growing  40-50  ft.:  fls.  lavender-pink. 

15.  Bonari6nsis,  Hook.  (I.  ficifdli(t,LmAl.  I.  Perrin- 
(;iV))ia,  Damnier.  I.  H^llou-ii,  Peony).  Stem  branching, 
tinged  with  purple  and  covered  with  short  stellate  hairs: 
lvs.  deeply  cordate,  3-5-lobed,  the  middle  lobe  longest; 
peduncles  several-fld.,  longer  than  the  petioles:  fls.  IK- 
2  in.  wide,  violet  to  lilac,  the  limb  spreading  into  5  cre- 
nate  lobes.  Atigust-October.  Trop.  America  and  Africa. 
B.M.  3665.  B.R.  27:13.  P.M.  9:25.  Gt.  47:1446.-Here 
belongs  7.  Sellowii,  Penny,  and  probably  Hort.,  not 
7.  Selloi,  Mart.,  which  is  a  distinct  species. 

16.  fistuldsa,  Mart.  (7.  Texdna,  Coulter).  Stem  4-10 
ft.  high,  subshrubby,  branching,  smooth  or  minutely 
pubescent:  lvs.  4-6  in.  long,  thickish,  entire  or  nearly 
so:  peduncles  1-2  in.  long,  mostly  shorter  than  the  peti- 
oles, few-many-fld. :  corolla  about  3  in.  long,  bell-shaped, 
pink-purple.  .July-Sept.  Brazil;  now  escaped  from  gar- 
dens in  Mex.  and  southern  United  St.ites.  — It  is  known 
to  the  trade  chietlv  as  viir.  Good^Ui  ( /.  <;n,„h'lli.  Hort.). 
This  var.  has  lavVnd.r-pink  Hs.,  with  a  darker  throat, 
and  is  apparently  more  floriferous  and  desirable  than 
the  type.  It  produces  seed  sparingly,  but  is  easily  rooted 
from  cuttings.  In  the  South  it  is  hardy  if  the  stem  is 
cut  down  and  the  roots  mulched:  in  the  North,  the  roots 
must  be  brought  indoors.  Advertised  as  the  "Tree 
Ipomoea." 

17.  leptophylla,  Torr.  Bush  Moon-Flower.  Stem 
2-5  ft.  high,  with  many  slender,  recurving  branches: 
lvs.  2^  in.  long,  entire:  peduncle  stout,  1-4-fld.,  usu- 
ally shorter  than  the  lvs.:  corolla  about  3  in.  across, 
funnelform,  rose-pink,  deepening  to  purple  in  the 
throat.  Aug. -Oct.  Dry  plains,  Neb.  and  Wyo.,  south 
to  Tex.  and  N.  Mex.  — This  species  is  adapted  for  very 
dry  places  because  of  its  enormous  tuberous  root- 
stocks,  which  often  weigh  100  lbs.  and  extend  into  the 
subsoil  for  4  ft.  It  sometimes  thrives  where  no  rain 
has  fallen  for  one  to  three  years.  The  plant  is  beautiful 
when  in  flower. 

18.  panduT&ta.  Man-of-the-Earth.  Wild  Potato- 
vine.  Stem  2-12  ft.  long:  root  very  long  and  large  (10- 
20  lbs.) :  Ivs.  2-4  in.  long,  long-petioled,  usually  cordate 
and  entire,  occasionally  angulate,  fiddle-shape  or  has- 
tately  3-lobed  :  peduncles  1-5-fld.,  commonly  a  little 
longer  than  the  petioles  :  corolla  2^  in.  wide,  broadly 
funnelform  with  pointed  lobes,  white  with  a  dark  pur- 
ple throat.  May-Sept.  Dry  soils,  Can.  to  Fla.,  west  to 
Mich,  and  Tex.  A. G.  12:637.  R.H.  1893:574.  B.M.  1603 
(as    Conmlvulns   candicatis),  1939,  and   Gn.  27,  p.  373 
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(both  as  C.  panduratus).  B.R.  7:588.  — In  some  places 
this  species  is  a  very  troublesome  weed,  which  is  almost 
impossible  to  exterminate  because  of  its  long  tuberous 
roots.  It  can  easily  be  kept  within  bounds  in  the  gar- 
den with  a  little  care,  and  makes  a  very  desirable  plant 
for  covering  au  old  dead  stump  or  back  fence.  The 
chief  merit  of  /.  pandurafa  as  a  garden  plant  is  its  har- 
diness; hence  it  is  often  sold  as  the  "Hardy"  or  "Per- 
ennial Moonliower."  If  well  mulched  the  roots  will  stand 
26°  below  zero.    There  is  a  double-fld.  form. 

19.  L^ari,  Paxt.  Blue  Dawn  Flower.  Stem  a  very 
rapid  grower,  often  30—40  ft.  long,  somewhat  shrubby  at 
the  base:  Ivs.  3-6  in.  long,  cordate,  acute,  mostly  entire 
or  slightly  3-lobed,  variable :  tls.  borne  in  clusters  of  12- 
30,  opening  in  succession  ;  corolla  4-5  in.  broad,  bell- 
shaped,  deep  lilac,  sometimes  dark  purple  with  five 
lighter  plaits.  Very  beautiful.  Aug.-Oct.  Tropics  of 
both  hemispheres.  P.M.  4:267.  B.M.  3928  (as  Pharhl- 
tis  Leari).  B.R.  27:56  {&.s  Phcirbitis  Ijeart).  —  A  magnif- 
icent species  for  the  warmhouse,  but  not  usually  satis- 
factory outside,  at  least  in  the  North.  One  plant  is  on 
record  as  producing  60,000  Hs.  at  the  rate  of  300  a  day. 
When  grown  in  the  open  the  lis.  are  likely  to  be  an  un- 
attractive coppery  purple. 

20.  Jalapa,  Pursh  (/.  Michaiixl,  Sweet).  Stem  6-8 
ft.  high,  branched,  slightly  rough,  springing  from  an 
oblong  root  weighing  4—30  lbs.:  Ivs.  3-5  in.  long,  ovate- 
cordate,  membranaceous,  veiny,  repand  or  deeply  lobed, 
pubescent  beneath,  variable :  lis.  3—4  in.  wide,  the  corolla 
bowl-shaped,  with  a  narrow  tube, rose,  white  orrose-purple. 
Aug.-Oct.  Mex.  h.^.Co'.alfi  ia,s  Convolvulus  Jalapa). 
B.M.  1572  (as  Convolvulus  Jalapa).  B.R.  4:342;  8:621. 
—Avery  ornamental  warmhouse  climber  and  valuable  for 
the  garden  if  the  tubers  are  started  in  the  greenhouse 
before  being  set  out ;  otherwise  the  plant  seldom 
blooms  much  before  frost.  The  "Jalap  "of  commerce 
does  not  come  from  this  plant,  but  from  7.  Purga.  The 
roots  of  /.  Jalapa  are  but  slightly  purgative. 

21.  B6na-n6x,  Linn.  Moonflower.  Fig.  1170.  Stem 
10-20  ft.  high :  ivs.  3-8  in.  long,  cordate  to  hastate,  en- 
tire, angular  or  3-lobed,  acute,  glabrous :  peduncles  2-6 
in.  long,  1-7-fld.,  equaling  the  petioles:  corolla  3-6  in. 
long,  4-6  in.  wide,  trumpet-shaped,  pure  white,  some- 
times with  greenish  plaits:  fls.  fragrant,  usually  clos- 
ing in  the  morning,  sometimes  remaining  open  till  noon. 
Aug. -Sept.  American  and  Asiatic  tropics.  B.  M.  752. 
B.  R.  11 :  889  (as  I.  latiflora).  Gn.  21,  p.  259;  27,  p.  473. 
V.  10 :  359.  Known  in  gardens  chiefly  as  var,  grandiJlora, 
Hort.  (/.  grandiflbra,  Roxb.  and  Hort..  imt  La;u.), 
which  does  not  differ  materially  from  the  tyin-.    Jlost  of 

the  large-flil.  and  very 
fragrant  forms  in  culti- 
vation may  be  referred 
here;  the  smaller  forms 
are  probably  /.  iirandi- 
ih'i-a,  Lam.  Var.  grandi- 
flora  is  also  sold  under 
the  following  names:  /. 
Childsii,  I.  noctiphyton, 
I.  noctitlora,  I.  Mexi- 
cana  grandiflora,  I. 
Mexieana  grandiflora 
alba,  I.  Mexieana 
grandiflora  vera.  These 
various  trade  names 
represent  strains  of  va- 
rying excellence.  A  form 
with  variegated  Ivs.  is 
offered.  The  Moonflower 
is  most  popular  as  a  gar- 
den plant, but  it  also  does 
well  trained  along  the 
roof  of  a  low  house  or 
against  a  pillar.  It  is 
excellent  for  cut-flowers  in  the  evening. 

22.  grandifldra,  Lam.  (Calonyction  grandifldrutn, 
Chois.  /.  Jiona-n6x,  Hort.,  not  Linn.).  Differs  from 
/.  Bona-Hox  in  having  the  stem  usually  covered  with 
shoi-t,  sharp  points :  Ivs.  smaller,  entire :  peduncle  much 
shorter  (usually  1-2  in.) :  fls.  not  over  3  in.  wide;  sepals 
elliptic,  obtuse  (in  7.  iJoHff-«oxovate,  mucronate) :  seeds 
shortly  villose,  with   shaggy   margins  (in  7.  Bona-nox 
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smooth).    Cosmop.  trop.  — Some  of  the  inferior  strains 
passing  as  I.  Bona-nox  iind  its  synonyms  belong  here. 

23.  chryseides,  Ker.  Stem  slightly  woody,  much  twin- 
ing, smooth  or  branches  slightly  hairy :  Ivs.  1-2  in.  long, 
ovate-cordate  to  subhastate,  acute,  entire  or  toothed,  3- 
angled,  3-lobed  and  repand  :  peduncles  1-7-fld.,  longer 
than  the  petioles:  corolla  X-Ji  in.  wide,  funnel-shaped. 
July-Get.  Trop.  Asia  and  Afi'ica.  B.R.  4:270.  — It  can 
be  grown  out-of-doors,  but  is  tardy  in  blooming.  Best 
treated  as  a  warmhouse  evergreen  climber.  7.  cliryseides 
is  advertised  abroad.  7.  chrysdntha,  Hort.,  described  in 
American  catalogues  as  having  rich,  glossy  foliage  and 
golden  yellow  fls.,  may  belong  here. 

24.  Pes-caprae,  Roth  (7.  maritima,  R.  Br.).  Stem 
creepiiii,',  sililuiii  twining,  20-(;0  ft.:  roots  often  12  ft. 
long  and  2  in.Tliick:  Ivs.  1-4  in.  long,  fleshy,  roundish, 
often  broader  than  long,  with  2  glands  at  the  base  and 
prominently  pinnate-veined:  peduncles  usually  few-fld., 
equaling  the  petioles  :  corolla  nearly  2  in.  long,  bell- 
shaped,  margin  scarcely  lobed.  Aug.-Oct.  Trop.  coasts 
of  both  hemispheres;  drifting  sands  of  coast,  Ga.  to 
Tex.    B.R.  4:319. 

25.  Batatas,  Poir,  (BaM^as  (?(ZmKs,  Chois.).  Sweet  Po- 
tato. Lvs.  ovate-cordate,  usually  angular  or  lobed, 
variable,  petioled:  peduncles  equaling  or  exceeding  the 
petioles,  several-fid.:  corolla  1-2  in.  wide.  Origin  un- 
known, unless  it  be  from  7.  faatigiala  of  tropical 
America.—  Largely  cultivated  in  many  varieties  for  its 
edible  tubers.   See  Sweet  Potato. 

26.  Fiirga,  Hayne.  Lvs.  sagittate-cordate,  smooth  : 
peduncles  generally  1-fld.,  longer  than  the  petioles:  fls. 
rose-purple  ;  corolla  long-tubular,  with  a  flat  limb. 
Sept.-Oct.  Trop.  Amer.  B.R.  33:49  (as  Exogonium 
Purga),  — T\i&  "Jalap  "of  commerce  is  an  active  purga- 
tive made  by  grinding  to  a  powder  dried  slices  of  the 
tuberous  roots  of  this  species.  It  was  principally  col- 
lected near  Xalapa,  Mex.,  of  which  Jalap  is  a  corruption. 

27.  'Wolcottiana,  Rose.  Tree,  25-30  ft.  high,  often  1  ft. 
through,  with  slender,  slightly  drooping  branches:  lvs. 
ovate  to  ovate-lanceolate,  3-5  in.  long,  smooth:  fls.  nu- 
merous, in  short  racemes  or  corymbs  ;  corolla  about 
2%  in.  broad,  white,  broadly  bell-shaped.  Mex.  G.F. 
7:  365.  — Seeds  do  not  germinate  readily. 

/.  ailrca. Kellogg.  Lvs.trifoliolate  or  quinate. the  leaflets  rhom- 
bic, entire,  stib-repand:  fls.  2^  in.  across,  fmiiirlform.  with  a 
widely  expanded  limb,  golden  yellow.   Cal.   Afli-r  No.  12  in  key. 
S.  W.  Fletcher. 

IREStNE  (Greek  n.ame  for  a  harvest  garland  wound 
with  wool  :  the  flowers  and  seeds  of  these  plants  are 
woolly).  AmarantAcea.  Achtranthes.  From  20  to  25 
species  of  herbs  or  subshrubs,  in  tropical  and  sub- 
tropical Amer.  Lvs.  stalked,  opposite,  the  margins  not 
toothed  in  the  domestic  species  :  fls.  very  small,  bracte- 
ate,  in  axillary  or  terminal  panicles,  perfect  or  imperfect 
(plants  sometimes  dioecious),  the  perianth  of  one  series 
terete,  5-parted,  with  ovate-oblong  segments  ;  stamens 
5  ;  style  short  or  none,  the  stigmas  2  or  3  :  fr.  a  ntricu- 
lus.  Two  or  three  species  are  in  common  cultivation  as 
bedding  plants,  because  of  their  highly  colored  lvs.  and 
stems.  The  first  of  these  to  be  introduced  was  described 
before  the  fls.  were  known  and  it  was  referred  to  Achy- 
ranthes  (..4 .  Verschaffeltii ) ,  but  in  that  genus  the  anthers 
are  2-loculed,  whereas  in  Iresine  they  are  1-locuIed.  To 
gardeners  they  are  still  known  as  Achyranthes. 

Because  of  ease  of  propagation,  ability  to  withstand 
sun  and  shearing,  and  the  bright  colors,  the  Iresines  are 
amongst  the  most  popular  bedding  plants.  Few  plants 
are  easierto  grow.  Stock  plants  are  kept  overwinter  in 
a  cool  temperature  (as  in  a  carnation  house),  and  in  Feb- 
ruary and  March  they  are  given  more  heat  and  moisture, 
and  cut  b.ack,  to  get  cutting  wood.  Cuttings  root  quickly 
in  any  good  cutting-bed.  For  mass  bedding,  plants  are 
usually  set  6-10  in.  apart.   They  will  not  withstand  frost. 

H^rbstii,  Hook.  f.(4c7i)/rrf«f7ifs  Verschnffi'ltii,  Lem.). 
Lvs.  broadly  ovate  or  orbicular,  obtuse  and  notched  at 
the  apex,  purple-red,  with  prominent  arched  veins,  or 
in  the  commoner  variety  green  or  green-red  with  yellow 
veins  (var.  aureo-reticuldta) .  S.  Amer.  B.M.  5499.— 
This  was  described  and  flgured  in  August,  1864,  by  Le- 
maXTea.aAehyrantlxe.ii>)  Verschaffeltii  (I.H.  11 :4fl9i,  and 
later   by  Van    Houtte    as    Iresine    I'erscliaffeltii   (F.S. 
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15:1601).  In  July,  1864,  however,  Hooker  had  published 
it  as  Iresine  Herbstii,  in  honor  of  Mr.  Herbst,  of  the  Kew 
Nursery,  who  introduced  it  from  the  River  Platte. 
There  are  horticultural  varieties  with  Latin  names. 

/.  Wiillisii,  Ort., 
is  a  small  plant,  with 
numerous  small 
roundish  Ivs.,  which 
are  bronze  -  red  or 
dark  red  above  and 
dark  blood-red  be- 
neath. Probably  a 
form  of  /.  Herbstii. 

Llndeiii,VanHoutte 
(.lilii/niiithesaciimi- 
ii,)lu,  Ihn-t.}.  Fig. 
1171.  Lvs.  ovate-acu- 
minate or  lance- 
ovate,  with  less  arch- 
ing or  curving  veins, 
in  the  original  form 
rich,  deep  blood-red, 
but  in  some  garden 
forms  with  light- 
banded  veins.  Equa- 
dor.  P.S.  17:  1737.- 
More  pyi-amidal  in 
habit  than  the  other 
species,  and  now 
more  common.  To 
this  species  evidently 
belong  the  garden 
forms  known  as  Emersonif  Collensii  and  formosa. 

I.  Bicmii^Ileri,  Haage  &  Schmidt,  is  probably  a  garden  form 
of  one  of  the  above.  It  is  a  compact,  dwarf  grower,  withstand- 
ing severe  cutting:  lvs.  and  twigs  rose-carmine.      L   H   B 

IBI AKTi; A  (after  Bernard  Iriarte).  PalmcLceai.  Tall 
spineless  palms,  with  cylindrical  or  swollen  stems  sup- 
ported on  a  pyramid  of  aerial  roots ;  lvs.  few,  unequally 
pinnate;  Ifts.  equilateral,  cuneate,  entire  or  erose,  pli- 
cate; petiole  channelled;  sheath  cylindrical:  fls.  small: 
fr.  1-2  in.  long:  stigmas  eccentric  or  lateral  in  fr.  This 
palm  is  separated  from  Ceroxylon  by  the  cuneate  leaf- 
lets. Species  10.  Trop.  S.  Amer.  /.  Bungerothii  was 
advertised  in  1895  by  Pitcher  &  Manda  as  Triartea, 
which  was  presumably  a  typographical  error  for  Iriartea. 
No  description  of  this  species  is  available. 

Jabed  G.  Smith. 

IKIS  ( Greek,  miMfcoui).  Iridhcew.  Plate  XVI.  Distin- 
guished from  the  other  members  of  the  tribe  except  Her- 
modactylus  and  Morsea  by  the  2-winged  style  branches, 
from  Hermodactylus  by  the  3-celled  capsule,  and  from 
Moraea  by  the  more  or  less  connate  perianth  segments. 
Herbs  with  linear  or  ensiform,  equitant  leaves  and  a  rhi- 
zomatous  or  bulbous  roots  talk:  stem  simple  or  branched: 
flowers  of  6  segments,  the  3  outer  reflesed,  and  the  3 
inner  usually  smaller  and  erect,  always  narrowed  to 
a  distinct  claw,  one  to  many  in  terminal  heads,  from 
spathes  which  are  formed  of  the  upper  bract-like  leaves  ; 
spathe  stalked  or  sessile  ;  style  divided  into  Ji  petal-like 
branches,  which  are  l)ifid  or  crested  at  the  tip  ;  stig- 
matie  surface  immediately  lielow  the  crests  :  ovary  ses- 
sile or  pedicelled,  within  the  spathe.  For  a  monograph 
of  the  genus,  see  Baker's  Irideie,  1888. 

About  170  species  of  Iris  are  known  to  botanists. 
They  are  natives  of  the  north  temperate  zone,  inhabiting 
Asia,  Europe  and  North  America,  with  a  few  species  in 
northern  Africa.  About  100  species,  with  innumerable 
garden  varieties,  are  offered  by  dealers  in  America. 
Many  of  these,  including  the  native  species,  are  cnlti- 
vateil  only  to  a  slight  extent,  so  that  horticultural  inter- 
est centers  chiefly  around  a  few  groups  given  below  : 

1.  German  /rises.  — The  plants  known  to  the  trade, 
and  widely  advertised  as  Iris  Germanica,  German  Iris 
or  Fleur-de-lis,  are  varieties  and  hybrids  of  several  spe- 
cies, all  of  which  are  closely  related  to  I.  Germanica. 
It  is  a  curious  fact  that  /.  Germanica  itself  has  com- 
paratively few  varieties,  and  forms  but  a  small  part  of 
the  group  named  after  it.  It  rarely  or  never  seeds  in 
cultivation,  even  when  placed  near  closely  related  spe- 
cies.   The  principal  parent  species  are  /.  Florentina, 
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squalens,  sambiicina,  flavescens  and  variegata.  Ow- 
ing to  their  diversity  of  origin,  the  varieties  have  a 
great  diversity  of  color,  ranging  from  pure  white  (in 
/.  Florentina  and  its  derivatives)  through  all  shades 
of  mauve  and  blue  to  dark  purple.  From  /.  varie- 
gata and  /.  flavescens  the  yellow-flowered  varieties 
and  those  whose  flowers  are  variegated  with  yellow 
were  probably  derived.  The  flowers  of  all  the  varie- 
ties are  large  and  handsome,  often  stately,  exhibiting 
beautiful  variegation  and  shades  of  color.  They  are 
borne  on  stout,  erect,  branched  stalks  much  exceeding 
the  clumps  of  spreading  leaves.  All  are  hardy,  and 
form  excellent  border  plants,  flowering  in  May  and  June. 

2.  Japanese  Irises.— All  the  plants  cultivated  as 
Japanese  Irises  are  referable  to  a  single  species,  Iris 
lafigata,  more  generally  known  as  /.  Kwmpferi.  The 
type  of  the  species  has  been  so  much  broken  that  its 
varieties  constitute  a  distinct  horticultural  group,  con- 
taining perhaps  as  many  or  more  named  varieties 
than  the  /.  Germanica  group  itself.  .So  far  as  known, 
no  hybrids  or  other  species  enter  into  the  make-up  of 
this  class.  The  plants  form  strong  clumps,  attaining  a 
height  of  2  to  3  feet,  and  bearing  several  flower  stems. 
The  leaves  are  slender,  erect,  growing  almost  parallel 
to  each  other.  In  the  wild  type  the  inner  segments  are 
erect  and  rather  small.  Under  cultivation  they  have  been 
much  broadened  and  have  acquired  a  spreading  habit, 
giving  the  flower  a  flat,  expanded  form  characteristic  of 
this  group.  In  color  they  range  from  white  through 
various  shades  of  blue  to  deep  purple,  with  the  seg- 
ments variegated  with  darker  veins  and  streaks,  or 
plain.  All  the  varieties  are  hardy,  and  thrive  best  in 
cool,  moist  situations.  They  begin  flowering  in  the 
latter  part  of  June  and  continue  through  July. 

3.  Dwarf  Irises.— The  dwarf  Irises  comprise  several 
species  related  to  /.  pnmila,  verna  and  cristala.  They 
seldom  grow  over  9  inches  high,  but  spread  rapidly  by 
their  creeping  rhizomes,  soon  forming  large  patches. 
This  habit  makes  them  useful  border  plants.  /.  are- 
naria  lives  well  in  dry,  sandy  situ.ations.  The  flowers 
are  variously  colored  blue,  lilac,  yellow,  etc. 

4.  Oncocyclns  Irises.  — The  interesting  species  of  the 
subgenus  Oncocyclns  inhabit  the  dry  mountain  regions 
of  Palestine,  Persia  and  Armenia.  They  differ  from 
other  Irises  in  many  striking  characters.  The  plants 
grow  from  6  to  12  inches  high,  the  stem  bearing  a  single 
flower,  which  in  some  species  is  of  enormous  size,  com- 
pared with  the  size  of  the  plant.  The  segmeTils,  of 
which  the  inner  are  larger  than  the  outer,  present  a 
most  singular  combination  of  somber  colors.  The  pecu- 
liar colors  are  often  due  to  the  interlacing  of  numerous 
very  thin  veins,  usually  blue  or  brown,  on  a  white  or 
straw-colored  ground.  The  most  common  shades  thus 
produced  are  beautiful  sky-blue,  light  gray,  and  brown 
to  almost  black.  In  some,  all  the  segments  are  colored 
nearly  alike,  but  in  most  species  the  inner  and  outer 
segments  are  dirt'erently  colored.  In  America  this  group 
is  not  widely  cultivated,  the  most  common  representa- 
tive being  /.  Hiisiana.  Many  recorded  hybrids  have 
been  raised  in  Europe.  For  a  monograph,  see  Foster, 
Gn.  43,  pp.  1.30-135. 

Bulbons  Irises.  — About  20  species  of  bulbous  Irises 
are  cultivated  in  America.  They  are  rather  dwarf, 
hardy  and  half-hardy  bulbous  plants,  known  chiefly  for 
the  brilliant  colors  and  strong  contrasts,  and  for  their 
numerous  flowers.  The  species  most  commonly  found 
in  gardens  are  /.  Xiphiitm,  better  known  as  /.  His- 
panirn.  and  /.  riphnides  or/.  Angliea.  The  latter  is 
probably  the  oldest  Iris  in  cultivation.  See  Foster,  G. 
C.  II.  23,  pp.  567  and  72G.  h.  Hassklbking. 

The  Irises  are  a  widely  distributed  group  of  plants, 
occurring  in  almost  all  degrees  of  longitude  of  the  north 
temperate  zone.  They  are  foxind  in  few  forms  above 
40  degrees  north  latitude,  and  there  seem  to  be  no 
species  south  of  the  Atlas  mountains  of  Africa,  the  bota- 
nists rating  the  nearly  allied  southern  forms  as  Morfeas. 
There  is  a  somewhat  general  localization  of  some  of  the 
main  forms  of  Irises,  central  to  southern  Europe  being 
rich  in  the  broad-leaved  species,  both  tall  and  dwarf, 
these  giving  way  in  Asia  to  many  narrow-leaved  forms, 
which  forms  are  also  abundant  on  our  western  coast,  in 
fact  east  to  Missouri.     Spain  and   the   Mediterranean 
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reiarions  of  Africa  are  the  home  of  bulbous  forms.  In 
southwestern  Asia  are  fouud  not  only  broad-leaved 
forms,  but  this  region  is  also  the  home  of  a  rich  variety 
of  dainty  bulbous  kinds  and  the  curious  Oncocyclus 
species. 

As  will  be  seen  by  their  distribution,  Irises  are  espe- 
cially adapted  by  their  hardiness  to  growth  in  our  gar- 
dens, though  some  forms,  as  the  African,  the  Indian, 
and  the  Oucocyclus  species,  need  special  treatment  or 
protection.  In  the  main  the  Irises,  from  a  cultural  point 
of  view,  are  like  others  of  nature's  various  families, 
mostly  very  good  — not  to  say  commonplace  — with  a 
few  decidedly  bad  members.  As  there  are  nearly  170 
species  of  Irises,  with  countless  varieties,  they  are  in- 
teresting to  the  amateur  collector  and  grower  both  for 
their  variety  and  their  general  beauty  of  flower. 

The  life  of  Iris  flowers  varies  from  three  to  six  days. 
They  are  fragile,  but  if  cut  before  the  petals  unroll  may 
be  forwarded  to  considerable  distance  without  injury. 
This  is  the  only  way,  in  fact,  by  which  the  florist  can 
market  them.  The  botanists  divide  the  Irises  into  two 
main  groups,  the  bulbous  kind  and  those  with  rhizomes, 
these  groups  being  each  divided  by  the  varying  charac- 
ters of  the  more  or  less  raised  line  in  the  middle  of  the 
fall  of  the  flower.  This,  of  course,  gives  no  clue  to  cul- 
tural necessities  or  to  time  of  flowering,  two  important 
details  in  a  garden. 

Considering  the  bulbous  Irises  as  a  group,  these  are 
all  hardy  without  protection  in  the  latitude  of  New  York 
city  except  I.  ffistrio,  I.  alata,  I.  Junceay  1.  PaliBstina, 
I.  Tiugitana,  I.  I'artani, 

In  the  order  of  their  flowering,  the  reticulata  group 
is  the  earliest,  /.  Bakeriana  and  others  starting  into 
flower  as  soon  as  released  by  frost,  usually  in  February 
or  March.  These  are  soon  followed  by  the  others  of 
this  group,  the  largest-flowered  member  being  /.  his- 
trioides.  A  peaty,  sandy  soil  seems  to  be  most  accept- 
able to  this  group,  and  no  organic  manure  must  be 
given  them.  A  location,  if  possible,  where  they  may  be 
kept  on  the  side  of  dryness  in  summer  is  desirable.  The 
culture  of  these,  like  that  of  all  exotic  plants  in  our  gar- 
dens, is,  of  course,  tentative.  If,  on  trial,  they  seem  to 
be  happy  and  increase  from  offsets  or  buds,  they  may 
remain  in  the  borders  indefinitely,  but  if  during  the 
second  season  they  show  no  gain,  the  bulbs  should  be 
lifted  and  a  trial  made  in  another  location.  This  group 
seeds  freely,  and  the  seed  pods  will  be  found  just  under 
the  soil  surface. 

Closely  following  this  group  are  the  so-called  Juno 
Irises,  of  which  /.  Persica  is  the  most  familiar,  though 
not  the  best  example.  These  Irises  have  somewhat  large 
bulbs,  with  curious,  persistent,  fleshy  roots,  and  seem 
to  thrive  best  in  somewhat  stiff  soil,  in  sheltered  loca- 
tions, where  they  will  be  well  baked  during  the  summer. 
They  flower  in  March  and  April,  the  best  forms  being 
/.  Mosenbaeliiana,  I.  orchioides,  I.  Sindjarensls,  and 
/.  Assi/riaea.  They  are  desirable  plants  in  the  most 
exclusive  gardens.  They  seed  freely,  and  also  increase 
by  offsets. 

About  the  same  time  as  above  will  flower  the  Iris 
tuherosa  {"The  Widow"),  which  is  neither  bulbous  nor 
an  Iris  strictly,  but  has  a  weird  beauty  of  its  own,  with 
its  green  and  black  flowers.  This  should  have  a  summer 
baking.    (See  Hermodactnlnii .) 

Planted  out  in  the  early  fall,  the  so-called  Spanish 
Irises  make  an  early  start  and  produce  leaves  which  are 
persistent  during  the  winter  and  seldom  injured  here. 
In  May  and  June  they  broaden  out,  and  are  then  sur- 
mounted by  very  bright,  distinct  and  charming  flow- 
ers. Very  satisfactory  flowers,  these,  and  of  the  easiest 
culture.  They  probably  do  best  in  spots  inclining  to 
moisture.  The  bulbs  make  offsets  rapidly,  and  should 
often  be  divided  and  replanted.  There  are  two  forms 
and  numerous  flowers  of  this  Iris.  The  boldest  form  is 
that  known  as  the  "Thunderbolt." 

The  "English"  Irises.  /.  xipliioides,  follow  the 
"Spanish  "  in  June  and  July.  Their  flowers  are  wider  in 
all  their  parts,  and  in  a  limited  range  of  colors,  white 
and  purple.  "Mt.  Blanc,"  pure  white,  is  probably  the 
most  satisfactory  of  the  group.  The  foliage  of  the 
English  Iris  does  not  spear  till  early  spring,  and  the 
varieties  flourish  in  a  rather  drier  position  than  the 
"Spanish." 


The  African  bulbous  Irises,  /.  jiincea,  I.  Vartanl, 
I.  alata,  are  subjects  for  a  coolhouse,  though  the  for- 
mer is  rarely  hardy  here. 

The  rhizomatous  Irises  may  be  divided  into  a  number 
of  sections,  but  in  a  cultural  way  may  be  broadly  con- 
sidered in  two  sections  :  those  with  thick,  surface- 
creeping  rhizomes,  as  the  hybrid  German,  and  those 
with  more  or  less  thin  ones,  as  /.  SiOtrica  and  /. 
kevigata,  which  are  subterranean.  While  the  former 
section  comprises  plants  which  grow  in  various  condi- 
tions, some  with  the  roots  submerged,  yet  in  a  general 
way  they  have  mostly  surface-creeping  rhizomes.  These 
are  best  transplanted  soon  after  flowering,  at  which 
time  they  commence  a  new  growth.  It  is  customary  for 
the  nurserymen  to  supply  these  in  the  fall,  which  usually 
leads  to  the  loss  of  a  season,  as  they  often  fail  to  become 
established  when  planted  late.  The  foliage  of  the  Iris 
indicates  a  sun-loving  family,  and  Irises  should  be 
planted  in  full  exposure  in  rich,  but  not  manured  soil, 
well  drained.  The  rhizomes  should  be  planted  flat  and 
covered  to  half  their  diameter.  If  the  rhizomes  are  in 
a  growing  condition,  no  further  care  will  usually  be 
necessary  with  the  great  majority  of  the  species,  but  if 
the  rhizomes  are  dormant  and  partly  dried  up,  as  they 
are  frequently  on  receipt,  care  should  be  taken  that  they 
have  not  much  moisture  till  they  start  into  growth, 
otherwise  they  are  likely  to  rot.  Not  every  Iris  will 
grow  in  every  garden,  but  the  failure  to  establish  these 
plants  is  most  often  caused  by  too  much  exposure  to 
excitement  of  light,  warmth  and  moisture  when  the  plant 
is  not  ready  to  convert  its  reserve  into  food.  Valuable 
species  should  have  the  protection  of  a  frame  in  such 
circumstances  till  it  seems  safe  to  plant  them  out.  If 
carefully  treated  and  not  excited,  apparently  hopeless 
dried  up  rhizomes  may  often  be  saved.  Most  of  these 
Irises  in  common  cultivation  increase  rapidly,  and 
should  be  divided  and  replant^^d  every  two  or  three 
years;  otherwise  the  rhizomes  become  matted  and  the 
abode  of  grass,  etc.  Among  them  will  be  found  some  of 
the  showiest  flowers  of  the  family. 

Usually  in  early  May  we  have  flowers  of  /.  CJiamceiris 
and  its  variety  /.  Olbiensis,  followed  quickly  by  the 
dwarfer  /.  pumila  and  its  white  form  I.Attica.  Forms 
of  /.  hiiescens,  Lam.,  quickly  follow,  after  which  /. 
Germanica,  I.  Florentina  and  the  host  of  "hybrid  Ger- 
man" varieties  come  rapidly  forward  and  give  a  great 
wealth  of  color.  Every  one  is  familiar  with  the  great 
bearded  purple  /.  Germanica,  perhaps  the  most  gener- 
ally cultivated  Iris.  There  are  larger-fld.  forms  of  this: 
/.  Amas  and  /.  niacrantha.  I.  Germanica  alba  seems 
to  be  a  variety  of  /.  albicans.  This  and  /.  Florentina 
are  the  usual  white-fld.  forms  seen  at  this  time.  Of 
bold,  lighter  purple  kinds,  /.  pallida  and  its  hybrids 
are  then  preeminent. 

The  German  Irises  of  the  garden  are  not  varieties  of 
/.  Germanica,  but  hybrids  of  various  species,  as  /.  pal- 
lida, I.  variegata,  I.  sambucina,  I.  squalens,  I.  lurida 
X  wild  forms  and  /.  neglecta^  I.  amcena,  I.  plicata  and 
/.  Swertii,  which  are  known  only  in  gardens.  Naturally 
these  vary  much  in  stature,  time  of  flowering,  size  and 
coloring  of  fls.  They  may  be  had  in  almost  endless  va- 
riety, but  a  typical  collection  may  be  made  with  com- 
paratively few  plants. 

Among  the  best  forms  of  the  "hybrid  German"  Irises 
are:  /.  aphijUa — Bridesmaid,  Madame  Chereau,  Swer- 
tii;  /.  nm'iF/ia  — Compte  de  St.  Clair,  Fairy  Queen,  -ffe- 
ticulataalbay'VxcXovme;  /.  nef/?ec/'a  — Cordelia,  Wagner; 
I.  pallida  — Khe^iwe,  Mad.  Pacquitte,  Queen  of  May, 
Walmer ;  /.  squalens — Amols,  Jacquiniana,  Harrison 
Weir,  Mens.  Cherion;  /.  variegata —  Beacous^eld,  Da- 
rius, Hector,  Honorable,  Prince  of  Orange. 

June  is  flowering  time  for  many  Iris  species,  many  of 
which  are  uncommon,  but  of  the  more  available  forms 
one  could  scarcely  neglect  the  native  /.  hexagona,  the 
dark  La  Mance  form  of  which  is  very  distinct  and 
amongst  the  handsomest  of  the  family.  A  white  form 
of  this  is  not  hardy  here.  I.  fulva,  another  native  plant 
with  copper-colored  flowers,  is  also  interesting.  Irises 
with  distinct  forms  of  this  season  are  /.  Monnieri  and 
/.  orientalis  {or  /.  ochrnfeuca),  both  of  which  have  ob- 
liquely growing  rhizomes  and  enjoy  moisture. 

For  margins  of  water  /.  Pseudacorus , with  yellow  fls., 
is  invaluable,  and  our  natives,  /.  versicolor  and  /.  Caro- 
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linensis,  seem  as  happy  iu  the  moisture  as  in  the  up- 
lands. The  Iris  rhizomes  wbich  require  deep  planting 
are  mostly  smaller  and  thinner  than  those  of  surface 
creepers.  The  species  with  these  roots  are  mostly 
strong-growing  plants,  rapidly  increasing  and  requiring 
an  abundance  of  moisture,  though  there  are  some  nota- 
ble exceptions  to  be  mentioned  later.  Of  tbe  members 
of  this  group,  /.  Sibirica,  in  several  purple  and  white 
forms,  is  a  common  garden  plant.  /.  ensata  is  a  com- 
mon Asiatic  Iris  with  smaU  fls.  borne  among  the  narrow 
foliage,  which  is  as  ornamental  as  some  of  the  large 
grasses. 

The  Japanese  Irises,  which  usually  end  the  general 
display  of  Irises,  are  a  remarkable  example  of  type- 
breaking,  the  occidental  gardeners  having  worked  up 
from  /.  l(vvigata  a  wonderful  variety  of  colorings  and 
variation  in  number  of  petals,  though  the  colors  may 
be  included  in  about  half  a  dozen  general  types.  There 
are  few  handsomer  tlowers  than  good  forms  of  the 
white  Japanese  Iris.  This  Iris  may  be  grown  on  the 
upland,  but  it  does  not  do  its  best  in  such  locations,  for 
it  is  particularly  susceptible  to  good  treatment,  and  to 
produce  large  flowers  both  water  and  manure  are  essen- 
tial, Mr.  Peter  Barr,  the  veteran  fancier  of  good  plants, 
lately  wrote  the  undersigned  from  Japan,  after  consulting 
one  of  the  oldest  cultivators,  that  "this  Iris  is  grown  iu 
the  rice  fields  in  winter  and  watered  each  month  while 
at  rest  with  human  manure  {cow  manure  would  do) ;  as 
soon  as  young  growth  appears  no  more  manure  is  given 
and  the  ground  is  flooded.  When  growth  has  ended  the 
water  is  withdrawn." 

One  of  the  most  curious  things  in  connection  with  the 
Japanese  Iris  is  that  though  these  plants  have  been  in 
cultivation  here  since  soon  after  the  treaty  ports  were 
first  opened,  they  seem  to  have  excited  little  attention 
from  gardeners  until  within  a  few  years.  Yet  the  first 
importations  were  as  handsome  as  the  later.  In  this 
connection  it  may  be  said  that  Japan  has  also  /.  gracill- 
pes,  a  dark  purple  hardy  form,  and  /.  Japonica  or  Chi- 
nensis,  one  of  the  beauties  of  the  family  but,  like  /. 
tectornm  (the  Roof  Iris),  another  crested  kind,  nee<ling 
here  greenhouse  protection  and  well  worth  it.  There  is, 
however,  a  perfectly  hardy  crested  Iris,  the  beautiful 
dwarf  /.  crisitata  of  the  upper  southern  states  — a  charm- 
ing plant  for  a  front  border  or  rockery.  Equally  dwarf 
are  our  lake  Irises  /.  laenafris  and  /.  vertta. 

Tbe  west  coast  of  the  United  States  is  fortunate  in 
possessing  some  beautiful  and  distinct  Irises,  mostly 
of  the  wiry-rooted,  thin-leaved  type.  They  have  not  yet 
been  fully  separated  botanically,  and  they  are  most 
difficult  things  to  establish  in  eastern  or  other  gardens, 
so  t*hat  there  are  really  very  few  in  cultivation.  Raising 
from  seed  seems  the  most  practical  way  of  establishing 
these  species.  They  seem  to  be  perfectly  hardy  here,  for 
some  of  them  have  been  tested  and  flowered,  but  they 
do  not  tarry  long. 

/.  macrosiphon,  I.  ffartwegii,  I.  Douglasiana^  I. 
bracfeata,  I.  tenax,  I.  longipetaln,  I.  tenuis  and  J. 
Purdifi  is  a  list  which  will  interest  the  searcher  after 
interesting  plants.  Max  Leichtlin,  who  has  a  genius 
for  growing  difficult  things,  has  been  successful  in  es- 
tablishing /.  bracteata,  I.  macrosiphon  and  /.  Purdy- 
ana.  He  says,  "My  experience  is  that  they  cannot  be 
moved  unless  in  full  vegetation.  We  must  grow  them 
from  seed,  and  not  touch  the  seedlings  until  they  have 
formed  a  solid  rootstock.  After  this  and  movement  to 
grow  has  began,  they  can  be  safely  handled  and  trans- 
planted like  other  Irises." 

There  remain  to  be  considered  two  allied  groups,  the 
Oncocyclus  and  Regelia.  These  are  considered  by  ama- 
teurs the  most  interesting  groups  of  the  Iris  family  — in- 
teresting in  the  amateur's  vocabulary  meaning  some- 
thing rare  and  difficult.  At  the  best,  these  plants  give 
few  flowers,  but  they  compensate  for  this  by  their  dis- 
tinct and  quaint  beauty.  The  best  known  member  of  the 
family,  /.  Susiana,  has  been  in  cultivation  several  hun- 
dred years,  but  is  by  no  means  yet  a  common  plant.  It 
takes  more  kindly  to  cultivation  than  any  of  the  other 
species,  will  usually  flower  in  tbe  border  the  first  year 
after  planting  if  the  spring  is  not  too  rigorous;  and 
gardens  are  not  unknown  where  from  some  conditions 
of  fortunate  placing  or  soil,  they  continue  to  flourish.  It 
cannot  be  said  that  there  is  any  hard  and  fast  formula 


for  growing  these  Irises.  Tbey  vary  among  themselves 
as  to  their  requirements,  and  need  special  and  ditferent 
treatment  in  different  gardens  and  climates.  These  Irises 
are  natives  of  Palestine,  Asia  Minor,  the  Caucasus,  Cen- 
tral Asia  and  Persia  regions,  all  of  which  are  hot  and 
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dry  in  summer,  with  a  settled  and  sometimes  severely 
cold  winter  and  a  genial  spring.  In  some  of  the  regions 
they  are  protected  by  acovering  of  snow  in  winter  while 
dormant,  but  Palestine  and  Persia  have  open  winters, 
and  their  Irises  make  growth  at  this  time.  After  culti- 
vating most  of  the  species  for  a  number  of  seasons,  the 
writer's  experience  does  not  lead  him  to  dogmatize 
much  on  their  cultivation  or  to  approve  of  many  special 
devices  which  have  been  put  forward  from  lime  to  time 
as  the  solution  of  the  problem.  The  consensus  of  opin- 
ion among  the  growers  who  have  had  the  best  success 
with  these  plants  is  about  as  follows,  premising  that  we 
are  dealing  with  plants  which  are  perfectly  hardy:  We 
receive  the  rhizomes  with  the  Dutch  bulbs  in  the  fall,  at 
which  time  they  are  dormant  and  leafless.  It  is  well  to 
store  them  in  a  cool  place  and  plant  out  in  November  in 
a  bed  of  fairly  light  and  well  drained  soil  in  a  border 
fully  exposed.  They  require  no  protection,  but  if  the 
climate  is  one  where  frosts  and  thaw  alternate,  it  is 
well  to  give  the  ground  a  covering  while  frozen  to  keep 
it  firm.  Tbe  Irises  so  planted  will  seldom  spear  here  till 
genial  weather  arrives,  and  with  plentiful  supplies  of 
moisture  at  the  root  will  give  flowers  from  strong  buds. 
After  flowering,  or,  more  accurately,  flowering  time,  one 
is  forced  to  choose  between  two  methods  of  treatment. 
If  the  garden  is  high,  dry  and  hot,  the  best  procedure  is 
to  cover  the  beds  with  a  glass  frame  sufficiently  large  to 
protect  them  from  moisture  and  allow  the  rhizomes 
to  bake.  This  frame  may  be  removed  in  the  late  fall. 
If  the  leaves  appear,  as  some  of  them  are  likely  to  do, 
they  may  be  left  unprotected  until  very  severe  weather 
sets  in,  hereusually  in  December.  The  protection  should 
be  something  to  protect  the  leaves  from  the  winter  sun 
and  frequent  change  of  temperature.  Here  coal  ashes 
have  proved  satisfactory,  thouirh  unsightly.  Foliage 
does  not  seem  to  become  as  soft  under  them  as  under 
leaves  or  mats.    If  the  spring  is  genial,  with  weather 
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steadily  becoming  warm,  the  plants  being  uncovered  as 
soon  as  the  conditions  will  seem  to  warrant,  should  be 
in  the  best  possible  shape  to  reward  one  with  their  noble 
blooms.  It  is  the  lack  of  this  genial  spring  in  the  lati- 
tude of  New  York  which,  however,  leads  often  to  cul- 
tural troubles.  The  leaves,  having  been  protected,  are 
none  too  hard,  and,  with  the  constant  alternate  thawing 
and  freezing,  and  the  high  winds,  hot  and  cold,  the 
plants  need  constant  watching  and  application  of  needed 
covering  till  really  genial  weather.  Otherwise  the  foli- 
age is  blighted  and  no  flowers  are  produced. 

In  gardens  which  are  low  and  never  free  from  mois- 
ture, the  best  procedure  is  that  followed  in  Holland, 
lifting  the  rhizomes  in  July  and  taking  them  under  cover 
in  dry  earth,  planting  out  again  in  the  fall.  In  this  case 
care  should  be  used  in  lifting  not  to  injure  the  numer- 
ous fleshy  roots.  The  Palestine  and  Persian  forms  of 
these  Irises  are  considered  the  most  difficult  to  cultivate, 
from  their  habit  of  early  growth. 

Irises  are  not  only  increased  by  the  division  of  the 
rhizomes  or  by  offsets,  but  may  be  rapidly  grown  from 
seed,  which  they  usually  produce  freely,  though,  in 
most  cases,  they  require  artificial  fertilization.  A  large 
number  of  the  common  Irises  of  gardens  are  hybrids, 
and  of  late  years  a  number  of  beautiful  hybrids  have 
been  produced  between  some  of  the  rarer  Oncocyclus 
species,  and  between  these  also  and  common  forms,  as 
I.parieqata,  etc.  There  are  still  opportunities  to  pro- 
duce many  new  and  untried  crosses,  and  experiments 
in  this  line  are  recommended.  The  pollination  of  the 
Iris  is  simple.  The  anthers  should  be  removed  when 
the  flower  first  opens,  and  preserved  in  paper  or  vials, 
properly  marked.  The  pollen  will  retain  its  potency  for 
a  week  or  perhaps  longer,  and  may  be  applied  to  the 
stigma  of  the  flower  selected  (the  anther  of  which  has 
been  removed  promptly)  with  a  camel's-hair  brush. 
The  stigma  will  be  found  near  the  apex  of  the  petal-like 
style,  and  is  ready  for  pollination  when  the  upper  edge 
drops  down  and  exposes  the  upper  surface.  Many  Iris 
seeds  germinate  with  considerable  irregularity,  and 
failure  to  start  promptly  should  not  lead  to  discourage- 
ment or  discarding  of  the  pan  in  which  the  seeds  are. 
J.  N   Gerard. 
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setosa,  22. 

flavissima,  47. 

longipetala,  9. 

Sibirica,  12. 

slcula,  55.  superba,  13.  vaga,  67. 

Sindjarensis,  97.  Susiana,  77.  variegata.  12.  18. 48. 

Sisyrinchium,  92.  Suwarowi,  66.  Vartani.  89. 

Sogdiana,  23.  Swertii,  57.  verna,  31. 

speciosa,  55.  tectorum,  33.  versicolor,  19. 

spectabilis,  81.  tenax,  6.  viulaceu,  68. 

spuria,  30.  Tingitana,  83.  virescens,  43. 

squalens,  61.  Tolmieana,  15.  Yin/iiiiea,  10. 

Statellw,  44.  Troj.ana,  29.  xiphioides,  82. 

stylosa,  13.  ungiiicularis,  13.  Xiphium,  81. 

Synopsis  of  Subgenera  in  Cultivation. 

Series  I.    Rootstock  a  short,  thick,  or  creeping 
rhizome. 

Apogon.     Outer  segments  of  the  perianth  without 

a  beard  or  crest Species     1-30 

Pardanthopsis.  Outer  segments  of  the  perianth 
not  distinctly  bearded  or  crested,  merely  keeled ; 
sometimes  slightly  hairy Species        31 

EVANSIA.  Outer  segments  of  the  perianth  dis- 
tinctly crested  on  the  claw  and  lower  part  of 
the  blade Species  32-35 

PsEUDEVANSiA.    Outer  segments  bearded  or  hairy : 

beard  springing  from  a  rudimentary  crest 

Species        36 

PoGONiRis  AND  Regelia.  Outer  segments  bearded 
or  hairy:  hair  restricted  to  a  dense  beard  along 
the  midrib Species  37-68 

Oncocyclus.  Outer  segments  bearded  or  hairy: 
hairs  diffused  over  the  lower  part  of  the  blade 
and  claw;  inner  segments  larger  than  the  outer. 
Species  69-80 

Series  II,    Rootstock  bulbous. 

XiPHion.  Inner  segments  of  the  perianth  large, 
erect :  stamens  not  adhering  to  the  style 
branches Species  81-91 

Gynandiris.  Inner  segments  large,  erect:  sta- 
mens adhering  to  the  style  branches Species        92 

Juno.  Inner  segments  small  and  spreading  or 
deflexed Species  93-102 

SUBGENUS    APOQON 

a.  Lvs.  linear,  generally  less  than 
K  *«•  broad. 
B.  Sheath     splitting     up     into 
fibers, 
c.    Valves  of  the  spathe  green . 
D.  Tube    of    the    perianth 
ly4~3  in.  long. 

E.  Spathe  sessile 1.  humilis 

EE.  Spathe  stalked 2.  macrosiphon 

DD.  Tube    of    the    perianth 
short  or  obsolete. 

E.  Fls.  yellow 3.  Hartwegii 

4.  Grant-Duffii 
EE.  Fls.  some  shade  of 
blue  or  ichite. 
p.  Stem  Ivs.  reduced. 
Q.  Stem  terete. 
H.  Rootstock 


Kler, 
-creep- 


HH.  Rootstock 
short, 
creeping  . . 


5.  Ruthenica 


tenax 
ensata 
Delavayi 


GG.  Stem     c  01 

pressed 9.  longipetala 

FP.  Stem     Ivs.     long, 
generally  over  1 

ft.  in  length 10.  prismatica 

11.  graminea 
cc.    Valves  of  the  spathehrown 

and  scarious 12.  Sibirica 

BB.  Sheaths     not    splitting   into 
fibers. 

0.  Stem  nearly  obsolete K!.  unguicularls 

CO.  Stem  present,  clothed  with 

sheathing  bracts 14.  bracteata 


824 


IRIS 


IBIS 


ccc.  stem  present,  bearing  1-2 

leaves 15.  Missouriensis 

16.  Douglasiana 
AA.  Lvs.  ensiform,  generally  much 
over  K  in.  broad. 
B.  Stem    hearing    several    lotuj 
leaves. 

c.  Fls.  reddish  broivii 17.  fulva 

CO.  Fls.  yellow IS.  Pseudacorus 

CCC.  Fls.   blue,  purph,    lilac, 
etc.,  or  white, 
D.  I/fS.    somew?iat    glau- 
cous   19.  versicolor 

DD.  Lvs.   bright   green,  not 
glaucous. 

E.  Fls.  sessile 20.  hexagona 

EE.  Fls.  p'edicelled 21.  Caroliniana 

22.  setosa 
BB.   Stem  bearing 2— 4 reduced  lvs. 

c.  Fls.  yellou' 23.  Guldenstoedtiana 

24.  aurea 
2.').  Monnieri 
20.  orientalis 
cc.  Fls.  some  shade  of  blue  or 

white 27.  foetidissima 

28.  laevigata 

29.  Trojana 

30.  spuria 

1.  htimilis,  M.  Bieb.  (/.  J?H//i(!«i>a,  Ker.,notDryand. 
Rhizome  wide-creeping :  lvs.  to  12  in  a  tuft,  glaucous,  6-12 
in.  long:   lis.  bright  lilac;  outer  sepals  with  a  suborbicu 
lar  lilade  and  a  long  cuneate  claw.     Caucasus  to  Geor 
gia  and  Hungary.    Gn.  10,  p.  379. 

2.  macroslplian,  Torr.  Plants  rather  dwarf,  6-12  in 
high  :  lvs.  grass-like,  green,  12  in.  long,  exceeding  the 
Hs.:  stem  3-6  in.  long:  pedicels  very  short:  outer  seg 
ments  obovate-cuneate,  undulate,  pale  yellow  to  cream 
with  a  network  of  brownish  crimson  or  bright  lilac 
veins  ;  inner  segments  rather  small,  colored  like  the 
outer.  Pree-flowering.  Calif,  and  Ore.  Gn.  52,  p. 120.— 
Torrey  says  the  fls.  are  bright  lilac  and  the  lvs.  less 
than  4  lines  wide. 

3.  HArtwegii,  Baker.  Lvs.  few  (2),  6-12  in.  long,  finely 
veined:  .'^tem  6  in.  long,  with  linear  leaf  low  down:  pedi- 
cel 1-lH  in.  long:  limb  pale  yellow:  outer  segments  with 
an  oblong  blade,  shorter  than  the  claw.  Calif.  Barely 
cult. 

4.  Grant-DuJfii,  Baker.  Lvs.  about  1  ft.  long:  stem 6 
in.  hit:h,  witli  al)uut  2  lvs..  outer  valves  marked  with 
fine  lilack  liiifs:  outer  segments  with  a  yellow  blade, 
much  sliorttT  than  the  claw;  claw  veined  with  lilac  on  a 
yellowish  white  ground.  Palestine.  Gt.  42,  Supp.  PI.— 
Not  valuable  commercially. 

5.  EuthSnica,  Dryand.,  not  Ker.  Lvs.  3-12  in.  long, 
in  crowded  tufts :  stem  slender,  .3-6  in.  long,  but  often 
obsolete:  tube  twice  as  long  as  the  ovary:  outer  seg- 
ments with  an  oblong  blade  rather  shorterthan  the  claw, 
lilac,  violet  scented.  Apr.,  May.  China,  Siberia  and 
Cent.  Asia.    B.M.  1123  and  1393.    Gn.  50,  p.  187. 

6.  tSnax,  Dougl.  Sheaths  short:  lvs.  6-12  in.  long: 
stem  0-12  in.  long:  pedicel  long:  outer  segment  broadly 
obovate,  with  an  acute  point  :  blade  about  as  long  as 
the  claw,  bright  lilac,  with  purple  veins  and  a  varie- 
gated white  and  yellow  spot  on  the  throat:  inner  seg- 
ments shorter,  waved.  Apr.,  Mav.  Dry  soils,  B.  C.  and 
Ore.  Int.  to  Eng.  1820.  B.M.  3343.  B.R.  15:1218.  Gn. 
53: 1175. -Hardy. 

7.  ensata,  Thunb.  (I.  biglumis,  Vahl.  I.oxypHala, 
Bunge.  /.  ^iv)!/raH.s-,Lindl.').  Sheaths  large:  lvs.  1-3  ft. 
long  :  pedicel  2—1  in.,  often  longer  than  the  spathe: 
limb  loose,  bright  blue  or  lilac:  outer  segments  oblan- 
ceolate,  2  in.  long:  blade  shorter  than  the  claw,  veined 
with  dark  blue,  yellowish  on  the  throat:  inner  segments 
slender,  erect,  bright  blue.  Bussia,  Japan,  Caucasus. 
B.M.  2.528  and  2331.  B.B.  26:1.  Gt.  lOll.-Hardy. 
Variable. 

Var.  pabul&ria,  Naudin  {I.  pabtil&ria,  Hort.).  Said 
to  be  distinct.  Larger,  with  lvs.  purplish  red  near  the 
base.  Used  as  a  forage  plant.  Does  well  in  driest 
situations.  Gt.  47:1452.  — Described  by  Wittntack.  Gt.  47, 
p.  369.     The   seeds   should  be   sown"  in    beds,  and  the 


young  plants  set  out  the  following  spring,  10  in.  apart 
each  way,  where  they  are  to  remain. 

8.  Delaviyi,  Micheli.  Lvs.  2-2^  ft.  long,  often  nearly 
1  in.  broad:  stem  3-5  ft.  high,  bifurcate:  spathe  valves 
green:  outer  segments  reflexed  from  the  middle,  oblong, 
obtuse  or  emarginate.  brilliant  violet,  spotted  with  white 
on  the  lower  half;  claw  yellow,  veined  with  lilac;  inner 
segments  oblong-lanceolate,  acute,  erect,  violet.  Large 
plants,  with  the  flower-stalks  erect,  high  above  the  lvs. 
Thibet.    R.H.  1895,  p.  399. 

9.  longipfetala.  Herb.  Lvs.  1-1>^  ft.  long  :  stem  stout, 
soliil,  coiiiprisseil,  l,i.{  ft.  high  :  fls.  bright  lilac;  outer 
sfguit'iits  ul)Ovate.  reflexing half  way  down;  claw  veined 
with  violet  on  a  white  ground.    Calit.    B.ai.  5298. 

10.  prismitica,  Pursh  (/.  Virginica,  Muhl.  /.  graci- 
lis, Bigel.).  Plant  tall,  slender:  lvs.  mostly  shorter 
than  the  stem,  grass-like:  stem  1-2  ft.,  simple  or  forked, 
flexuous  :  spathes  1-2-fld. :  pedicel  long,  exceeding  the 
spathe:  outer  segments  lK-2  in.  long;  blade  shorter 
than  the  claw,  bright  lilac,  yellow  on  the  throat,  marked 
with  purple  and  darker  veins;  inner  segments  erect, 
bright  lilac.  May,  June.  Wet  grounds,  New  Brunswick 
to  Pa.  and  N.  Car.    B.M.  1504. 

11.  graminea,  Linn.  (/.  ifikithisis,  Lange).  Lvs 
stroiii^ly  ril'l'cd.  I-IH  ft.  long:  stem  compressed,  an 
kUmI,  slender,  solid:  pedicel  I-IV2  in.  long:  limb  bright 
lilac,  copiously  veined;  outer  segments  with  an  orbicu- 
lar blade  %  in.  broad  and  shorter  than  the  broad  claw 
claw  dull  yellow,  veined  with  purple;  inner  segments 
erect,  nearly  straight.  May.  Central  and  S.  Eu.  B.M 
681.  — Long  cult.;  mentioned  by  Lobel,  Clusius  and  Ge 
rarde.  Distinguished  from/.  Sibiricahy  its  solid,  angu 
lar  stem. 

12.  Sibirica,  Linn.  (/.  acuta,  Willd.).  Compact, 
tufted:  lvs.  green,  not  rigid,  1-2  ft.  long:  stem  slender, 
terete,  fistulose,  much  overtopping  the  lvs.,  simple 
forked,  bearing  several  clusters  of  fls.:  limb  bright  li- 
lac-blue; outer  segments  lK-2  in.  long,  with  an  orbicu- 
lar  blade  gradually  narrowed  to  a  slender  claw,  veined 
with  bright  violet,  whitish  toward  the  claw;  inner  seg- 
ments  shorter,  erect.  Central  and  S.  Eu.  and  eastern 
Siberia.  Int.  in  1796.  B.M.  50.  R.H.  1898,  p.  23. -Com 
mon  in  cult.  The  plants  form  large,  compact  clumps 
producing  many  long  flowering  stems  from  the  center, 
Var.  orientalis,  Thunb.  (/.  .s«)i</»;»™,  Don.  /.  Sibir 
ica,  var.  sanguiuea,  Hert.  /.  ha  inatophylla,  Fisch 
/.  Sibirica.  var.  luTmati'ph  iil  la .  Hort.).  Fls.  larger 
more  fugitive;  blade  of  the  outer  segments  orbicular 
young  lvs.  reddish.  June.  Produces  a  second  cro| 
later.  Var.  Alba,  Hon.,  with  pure  white  fls.  Var.  varie 
gata,  Hort.,  with  variegated  lvs.  Var.  acuta,  Hort, 
Narrow-lvd. 

13.  unguicuiaris,  Poir.  (/.  styldsa,  Desf.).  Fig.  1172. 
Lvs.  about  0  in  a  tuft,  finally  lK-2  ft.  long,  bright 
green  :  tube  5-0  in.  long,  filiform,  exserted  from  the 
spathe:  limb  bright  lilac,  rarely  white;  outer  segments 
2K-3  in.  long,  1  in.  broad,  with  a  yellow  keel,  streaked 
with  lilac  on  a  white  ground  at  the  throat  ;  inner  seg- 
ments oblong.  Jan.,  Feb.  Algeria.  B.M.  5773.  Gn. 
24:398;  40:979;  49.  p.  230;  50,  p.  187.  G.C.  III.  25:85. 
—  Not  hardy,  but  useful  for  cutting  in  early  winter. 
Fragr.ant.  Var.  Alba,  Hort.  White  form;  spring.  Var. 
sup^rba.  Hort.    Bluish  purple.    Oct.  and  later. 

14.  bracteita,  S.  Wats.  Rudimentary  lvs.  brown, 
very  rigid;  produced  lvs.  1  to  few,  much  exceeding  the 
stem,  1-2  ft.  long,  one  side  green,  the  other  glaucous, 
edge  revolute  :  stem  1-headed,  angled,  2-3  in.  to  1  ft. 
long,  sheathed  with  bracts  2-4  in.  long  :  tube  short, 
funnelforra  :  outer  segments  2-3  in. ;  blade  ovate,  as 
long  as  the  claw,  pale  yellow,  veined  with  bluish  pur- 
ple; inner  segments  shorter, erect,  yellow;  style  branches 
long,  narrow.  June.  Discovered  in  1884  by  Thomas 
Howell,  in  Ore.    G.P.  1:43. -Int.  1888. 

15.  Missouri^nsis,  Nutt.  (/.  Tolmiedna,  Herb.)  Lvs. 
pale  green,  finely  ribbed,  1-1>^  ft.  long:  stem  1-2  ft.  long, 
usually  exceeding  the  lvs.,  bearing  a  single  large  leaf  low 
down:  pedicel  long:  tube  very  short:  limb  bright  lilac; 
outer  segments  obovate,  1  in.  broad,  yellow  near  the 
claw;  inner  segments  oblong,  straight,  erect.  Wet  soil, 
S.  Dak.  and  Mont,  to  Ariz.  Gn.  50: 1082. -Not  common 
in  cult.    Flowers  early. 
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16.  Douglasi&na,  Herb.  Rhizome  stout,  short,  creep- 
ing: Ivs.  aliout  6  in  a  tuft,  broadest  in  the  middle, 
strongly  ribbed,  1-2  ft.  long:  stem  1-2  ft.  high,  usually 
simple,  with  one  long  bract  leaf:  tube  %-%  in.  long": 
lis.  a-4  in.  in  diameter;  outer  segments  obovate-spatu- 
late,  spreading  and  recurved,  pale  lilac,  with  a  white 
disk  and  purple  veins;  inner  segments  shorter,  erect, 
lanceolate,  acuminate,  pale  lilac,  not  veined.  Calif. 
B.M.  0083.    Gn.  50:1086. 

17.  fiilva,  Ker.  (/.  cfiprea,  Pursh).  Lvs.  thin,  bright 
green,  1^2-2  ft.  long,  not  exceeding  the  stem:  stem  2-3 
ft.  high,  forked  low  down  ;  lower  stem-lvs.  1  ft.  long: 
pedicel  produced  :  tube  greenish  yellow,  1  in.  long: 
limb  loosely  expanded,  bright  reddish  brown  or  copper- 
colored,  variegated  with  blue  and  green;  outer  segments 
obovate-cuneate,  emarginate;  inner  segments  smaller, 
spreading.  Late  Jnne.  In  swamps.  111.  to  Ga.,  La.  and 
Tex.  Introduced  into  Englancf  1811  by  Lyon.  B.M. 
1496.    Gn.  53:1175.    Mn.  5:61. 

18.  Pseudicorus,  Linn.  Lvs.  lK-3  ft.  long,  equaling 
the  stem:  stem  stout,  terete,  2-3  ft.,  bearing  several 
long  lvs.  and  several  clusters  of  fls. :  limb  bright  yellow; 
outer  segments  broadly  obovate,  2-2K  in.  long,  yellow, 
with  a  bright  spot  and  radiating  brown  veins  on  the 
claw;  inner  segments  scarcely  longer  than  the  claw  of 
the  outer,  oblong.  May,  June.  Europe,  Syria  and  the 
Barbary  states;  naturalized  in  N.  Y.,  Mass.  and  N.  J.— 
The  plants  form  fine,  large  clumps,  bearing  numerous 
flowering  stalks.  Var.  variegata,  Hort.  Lvs.  striped 
with  creamy  white.  Var.  pAUida,  Hort.  Fls.  pale  .sulfur- 
yellow. 

19.  versicolor,  Linn.  Lvs.  slightly  glaucous,  l}4-2  ft. 
long:  stem  forked  low  down  and  often  branched  above, 
2-3-headed:  tube  very  short:  limb  violet-blue;  outer 
segments  spatulate,  2-3  in.  long,  variegated  with  yellow 
on  the  claw  and  veined  with  purple;  inner  segments 
oblanceolate,  much  smaller.  British  N.  A.  and  northern 
U.  S.    Int.  into  Eng.  1732.    B.M.  21.    G.W.P.  5.    D.  89. 

20.  hexigona,  Walt.  Lvs.  2-3  ft.,  long:  stem  usually 
simple,  3  ft.  long,  2-3-headed,  with  several  large  lvs., 
the  upper  ones  exceeding  the  fls. :  spathe  valves  some- 
times leaf -like:  tube  1  in.  long,  green,  dilated  upward: 
limb  bright  lilac;  outer  segments  3  in.  long;  blade  obo- 
vate, with  a  bright  yellow  keel  on  the  claw;  claw 
downy;  inner  segments  shorter,  erect;  style  branches 
very  concave,  green,  with  a  central  lilac  band.  Ky.  to 
Tex.  and  Fla.    B.M.  6787. 

21.  Caroliniana,  S.  Wats.  Lvs.  2-3  ft.  long,  bright 
green:  stiiii  stout,  sinqile  or  branched:  tube  K  in.  long: 
limb  lilac,  varie^ati-d  witlt  ])urple  and  brown  ;  outer 
segments  broadly  spatulate,  2>2-3  in.  long,  with  narrow 
claws;  inner  segments  narrower,  nearly  erect.  Differs 
from  /.  venlcolorhy  its  green  lvs.  Discovered  by  W.  A. 
Manda  in  N.  Car.    G.F.  6:335. 

22.  setdsa,  Pallas.  Lvs.  thin,  green,  l-l}^  ft.  long  : 
stem  deeply  forked,  much  exceeding  the  lvs.:  tube  14  in. 
long:  limb  bright  lilac;  outer  segments  2-2!^ in.  long; 
blade  1  in.  broad,  suddenly  narrowed  at  the  claw,  co- 
piously veined;  inner  segments  very  small,  H  in.,  cu- 
neate,  large-cuspidate;  style  branches  large,  crested. 
E.  Siberia,  Japan,  and  northwestern  Amer.  B.M.  2326. 
Gt.  322. 

23.  Gueldensttedtlftna,  Lepech.  Lvs.  pale  green,  1-lK 
ft.  long:  stem  stout,  terete,  l!^-2  ft.  long,  often  bearing 
1-2  spicate  clusters  below  the  end  one :  limb  pale  yel- 
low; outer  segments  with  an  orbicular  blade  K-zi  in. 
broad,  shorter  than  the  claw,  which  has  a  bright  yellow 
keel  and  faint  lilac  veins;  inner  segments  shorter, 
erect.  Asia.  — Var.  Sogdiina,  Baker.  A  variety  with 
gray-lilac  ilowers. 

24.  ailrea,  Lindl.  Lvs.  scarcely  glaucous,  \%-2  ft. 
long:  stem  3-3K  ft.  long,  stout,  terete,  with  1-2  sessile 
clusters  below  the  end  one:  spathes  2-3-fld. :  pedicel 
long:  limb  bright  yellow;  outer  segments  with  an  ob- 
long blade  1  in.  broad,  as  long  as  the  claw;  inner  seg- 
ments less  than  %  in.  broad.  July.  West  Himalayas. 
B.R.  33:59.  Gn.  31:.579.-lnt.  by  Dr.  Royle.  This  species 
has  brighter  yellow  fls.  than  the  others  of  this  group 
(18-21). 

25.  MonniSri,  DC.  Lvs.  slightly  glaucous,  2-3  ft.  long: 
stem  stout,  terete,  3-4  ft.  long,  with  several  sessile  clus- 
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ters  of  fls.:  limb  2K-3H  in.  long,  lemon-yellow,  with- 
out veins;  blade  of  outer  segments  orbicular,  1-lH  in. 
long,  equaling  the  claw;  inner  segments  oblong-ungui- 
culate,  1  in.  broad.  Rhodes  and  Crete.  Discovered  and 
int.  by  Sieber,  1821.  Not  showy  except  in  masses.  This 
and  /.  orieiifnlis  are  perhaps  varieties  of  /.  spuria. 


1173.    Habit  sketch  of  Iris  orientalis  (Xl-20).    No.  26. 

26.  orientals,  Miller  (/.  ochroleuca,  Linn.  /.  gigan- 
Ua,Ca.Tr.}.  Fig.  1173.  Plants  growing  in  strong  clumps : 
lvs.  2-3  ft.  long,  slightly  glaucous:  stem  3—4  ft.,  stout, 
terete,  with  2-3  spicate  clusters  of  fls.:  outer  segments 
obovate,  1  in.  broad,  as  long  as  the  claw,  yellow,  paler 
or  white  toward  the  margin  ;  inner  segments  oblong, 
1  in.  broad,  lemon-yellow  to  whitish.  Asia  Minor  and 
Syria.  B.M.  61.  Gn.  20:301;  38:779;  46,  p.  362  and  50,  p. 
186.  R.H.  1875,  p.  357.-One  of  the  largest  of  the  Irises. 
Grows  in  almost  any  situation.  White  forms  of  this 
plant  are  in  cultivation. 

27.  foetidissima,  Linn.  Gladwin.  Lvs.  1-1%  ft.  long: 
stem  compressed,  2-3  ft.  long,  2-3-beaded  :  tube  %  in. 
long:  limb  bright  lilac;  outer  segments  lK-2  in.  long, 
with  a  suborbicular  blade  equaling  the  claw;  inner  seg- 
ments shorter,  oblanceolate.  Central  and  S.  Eu..  Eng., 
Afghanistan  and  Algeria.  Gn.  47,  p.  30.  — This  plant  is 
very  distinct,  and  is  easily  recognized  by  the  odor  of  the 
broken  lvs.  The  capsules  remain  on  the  plants  in  win- 
ter, bursting  open  and  displaying  rows  of  orange-red 
berries.  The  fls.  are  rather  inconspicuous.  There  is  a 
whitish  variety  with  brown  veins,  and  a  variety  with 
white-striped  lvs. 

28.  laevigata,  Fisch.  &  Mey.  (T.  Kwmpferi,  Sieb.). 
Japanese  Ikis.  Pig.  1174.  Lvs.  thin,  ensiform,  1-1^ 
ft.  long  :  stem  much  overtopping  the  lvs.,  obscurely 
angled,  1-3-headed  :  pedicel  \.i-2  in.  long:  tube  short: 
limb  blue,  violet,  etc.,  sometimes  white,  spreading,  3-5 
in.  across;  outer  segments  broadly  ovate-oblong,  obtuse, 
with  a  yellow  spot  on  the  claw;  claw  short,  distinct; 
inner  segments  oblanceolate,  erect,  conniving  or  spread- 
ing: style  branches  with  bifid,  incurved  lobes.  E.  Si- 
beria and  Japan.  Int.  bj'  Von  Siebold,  and  flowered  at 
Ghent  in  1857.  B.M.  6132.  l.H.  5:157.  P. S.  20:2073-74; 
23:2431-30.  Gt.  442.  Gn.  9:21;  16:195;  21:341;  55,  p. 
105.  R.H.  1890,  p.  188.  G.C.  III.  13:165,  169  ;  14:501. 
A.G.  19:596.  Gng.  1:2.56;  5:163;  6:339;  7:145.  J.H.  III. 
28:205.   P.E.  10:777.    P.M.  1874:137;   1880:403. 

29.  Trojflna,  Kerner.  Lvs.  very  acute,  glaucescent: 
stem  over  3  ft.  high,  much  branched  and  overtopping 
the  lvs.:  pedicel  none  :  fls.  bright  violet-puiple;  outer 
segments  obovate;  blade  longer  than  the  claw;  claw 
white,  bordered  with  yellow  and  veined  with  brown-pur- 
ple; inner  segments  elliptic,  suddenly  narrowed  to  a 
claw:  style  crests  broad,  denticulate.  Troad,  Asia  Minor. 

30.  spdria,  Linn.  Lvs.  firm,  linear,  glaucescent,  1  ft. 
long:  stem  overtopping  the  lvs.,  bearing  1-3  spicate 
heads  :  pedicel  shorter  than  the  spathe  :  tube  J^-?i 
in.  long  :  limb  bright  lilac;  outer  segments  with  an 
orbicular,  spreading  blade  J-^  in.  broad  and  half  as  long 
as  the  claw;  claws  broad,  concave,  lilac,  with  a  yellow 
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keel  and  purple  veins ;  inner  segments  shorter,  straight, 
oblanceolate:  style  crests  small.  Central  and  S.  Europe. 
B.M.  58. 

Var. ndtha,  Bieb.  {I.lialoplifilUi,KeT.).  Morerobust: 
Ivs.  1  in.  broad:  spathes  larger:  stem  2-3  ft.  high.  Cau- 
casus to  Kashmir.  Int.  1780  by  Peter  Pallas.  B.M.  875. 
—  Hardy. 

SUBGENUS    PARDANTHOPSIS. 

31.  v6ma,  Linn.  Dwarf,  6  in.  high:  rhizome  wide- 
creeping:  sheaths  not  splitting  into  libers:  Irs.  linear, 
sliglitly  glaucous,  3-8  in.  long:  stem  scarcely  any,  1- 
headed:  tube  slender,  IK  in.  long:  limb  deep  violet ; 
outer  segments  1%  in.  long,  obovate,  narrowed  into  a 
slender  yellow,  slightly  pubescent  claw;  inner  seg- 
ments erect,  smaller,  violet.  Shade,  Ohio,  Ky.,  Va.  and 
south.    L.B.C.  19:1855. 

SUBGENUS    EVANSIA. 

A.  Stem  very  short 32.  cristata 

AA.  Stem  equaling  or  exceeding  the  Irs. 

B.  Pedicels     much     shorter     than     the 

spathe 33.  tectorum 

BB.  Pedicels  as  long  as  the  spathe,  and 

articulate  at  the  apex 34.  Milesii 

35.  Japonica 

32.  crist&ta,  Ait.  Plant  dwarf  :  rhizome  slender, 
creeping;  Ivs.  ensiform,  thin,  4-8  in.  long,  green:  stem 
1-3  in.  high,  flattened,  1-headed,  bearing  2-3  Ivs.:  tube 
slender,  lJ^-2  in.  long:  limb  blue;  outer  segments  obo- 
vate, 1-1}^  in.  long,  crested;  inner  segments  shorter, 
naked.  Apr.,  May.  Mts.  Ky.,  Va.  and  Carolinas.  B.M. 
412.    Gn.  45,  p.  127.    L.B.C.  14:1360. 

33.  tectbrum, Maxim.  Fig.  1175.  Lvs.lft.long.ensiform, 
strongly  ribbed:  stem  IH  ft.,  subterete;  heads  on  long 


■'C^^-' 


large,  plain  lilac,  short-clawed.  Sent  to  Eu.  in  1872  by 
Dr.  Hance.  Cult,  in  China  and  Japan.  B.M.  6118.  P.S. 
22:2282.    Gt.  716.    Gn.  50:1086. 


34.  Mllesii,  Baker.  Lvs.  'i 
and  2-3  in.  broad  :  stem  2-3 
ft.  high,  branched,  bearing 
4-5  heads:  fls.  bright  lilac, 
lasting  only  a  day;  outer 
segments  oblong  -  cuneate, 
claret-purple,  whitish  in  the 
center,  spotted  and  veined 
with  lilac,  furnished  with  a 
deeply  laciniated  yellow 
crest ;  inner  segments  ob- 
long, spreading;  style  crests 
deeply  toothed.  Near  /  Ik 
toritm,  but  inferior.  Him.i 
layas.    B.M.  6889. 

35.  Jap6nica,  Thunb  (7 
Chiiiriisis.  Curt.  /.  fiiiihii 
Ata,yent.}.  Fig.  1176.  Lvs 
ensiform,  l-li4  ft.  long 
stem  slender,  as  long  as  the 
lvs.,  with  a  raceme  of  lilac 
fls.:  tube  i^  in.  long:  outer 
segments  1-1 K  in.  long, 
with  crimped  margins,  yel- 
low on  the  claw,  crested,  //'^^y* 
inner  segments  snidller 
Winter.  Japan  and  China 
B.  M.  373.  Gt.  511.  Gn 
28:503.  J.  H.  111.  31  185 
A.G.  12:704.  F.R.  2:149  - 
An  evergreen  greenhoust 
plant. 


on  tlio  Mini.  2-3  ft.  long 


1174     Japanese  Iris  (XX). 
Iris  Ictvigata,  better  known  as  I  Ecempferi.   No.  28. 

peduncles:  tube  1  in.  long:  limb  bright  lilac;  outer  seg- 
ments 2  in.  long,  obovate ;  claw  half  as  long  as  the  blade, 
streaked  with  violet,  with  a  wavy  edge  and  a  large,  la- 
ciniate,  white  and  lilac  crest  running  up  the  claw  and 
half  up  the  blade;  inner  segments  spreading,  nearly  as 


1175 


tectorum  (XH). 


SUBGENUS    PSEUDEVANSIA. 

36.  Alherti,  Kegel.  Lvs.  ensiform,  glaucous,  lK-2  ft. 
long:  stem  exceeding  the  lvs.,  bearing  5-6  heads  in 
a  loose  panicle;  outer  segments  obovate  cuneate,  2  in. 
long,  bright  lilac,  with  a  rudimentary  crest  and  a  dense 
beard  of  white,  yellow -tipped  hairs,  veined;  inner  seg- 
ments as  long  and  broader  than  the  outer,  with  convolute 
claws,  lilac.  Discovered  in  Turkestan  bv  Dr.  Albert 
Kegel.    Gt.  999.    B.M.  7020. 

SUBGENERA  POGONIRIS  AND    REGELIA. 

A.  Dwart:   lvs.  generally    less  than 
9  in.  long. 
B.  Pedicel  obsolete,  or  ^'ery  short. 
C.  Perianth  tube  2  in.  or  more 

in  length 37.  pumila 

38.  pseudo- pumila 
CC.  Perianth   tube  1  in.  or  less 
in  length. 
V.  Stent   6   in.    or   more    in 
length. 
E.  Fls.   blue,  purpley 
violet,  etc. 
F.  Spathe  valves  green 
or  nearly  so. 

G.  Lvs.  linear 39.  gracilis 

GQ.  Irvs.  ensifonn..  AO.  Balkana 
41.  biflora 
F.  Spathe    valves    en- 
tirely scariose. . .i2.  Cengialti 

EE.  Fls.  yellow 43.  virescens 

44.  lutescens 
DD.  Stem   2  in.  or   less  in 
length. 

E.  Fis.  blue 41.  biflora 

EE    Fls.  yellow 45.  Chamseiris 

BB.  Pedicel  (IS  long  as  the  ovary. 
c.   Sheaths   not    splitting    into 

fibers ! 46.  arenaria 

CO.  Sheaths  splitting  into  fibers.il.  ilavissima 
AA.   Tall:    lvs.  generally   more   than 
1  ft.  long. 
B.  Stem  S-6-headed. 

0.  Fls.  yellow 48.  variegata 

49.  flavescens 
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CC.  Fls.    blue,    violet,    etc.,    or 
white. 
D.  Stem  short,  scarcely  over- 
topping the  Ivs 50.  aphylla 

51.  lurida 

52.  Benacensis 

53.  Kochii 
DD.   stem  tall,  much  overtop- 
ping the  Ivs. 

E.   Spathe    valves    scari- 

ous 54.  Florentina 

55.  pallida 
5('i.  plicata 
57.  Swertii 
EE.   Spathe    valves   green, 
or  scarious  only  on 
the  upper  portion. 
p.   S  p  a  the     valves 
tinged   with   pur- 
ple   58.  neglecta 

59.  hybrida 

60.  Germanica 
FF.  Spathe    valves    not 

tinged  with  pur- 
ple   61.  squalens 

62.  sambucina 
e.i.  Biliotti 
64.  Cypriana 


BB.  Slew  l-h,ailefl. 


Spath. 

r.llr.'.s 

,'iitirely  scar 

Sr'all,. 
D.  Lrs 

,t   11,,'   1 
i;,!,;.-, 
thin. 

hiicering  time 

C.65.  atroviolacea 


DD.   Lv 


.66.  Suwarowi 

,  ensiform 67.  Leichtlini 

68.  Korolkowi 


37.  piimila,  Linn.  (/.  grdcilis,  E.  Berg.).  Fig.  1177. 
Lvs.  iinciir.  2-4  in.  long:  stem  none  or  very  short,  1- 
headed:  s[.uthe  valves  scariose  at  the  tip :  fis.  fugitiv(_', 
yellow,  or  l)right  or  dark  lilac:  limb  2  in.  long.  A  dwarf , 
liardy  plant,  spreading  rapidly  in  borders.  B.M.  9.  L. 
B.C.  16:1574.  — V'ar.  alba,  Hort.,  pure  white.  V.ar.  atro- 
violjlcea,  Hort., velvet-purple.  Var.  azurea,  Hort.,  azure- 
blue. 

38.  pseudo-pdmila.Tineo  (/.P««onni7(jHo,Tod.).  Lvs. 
ensiform,  glaueescent,  6-9  in.  long,  narrowed  suddenly 
to  an  oblique  tip,  1-headed,  6-8  in.  long,  1-fld. :  tube 
2-2 H  in.  long:  spathe  valves  green:  fls.  varying  from 
yellow  to  bright  lilac;  outer  segments  oblong  unguicu- 
late,2-2H  in.  long;  inner  segments  rather  broader.  Mts., 
Sicily. 

39.  grdcilis,  Maxim.  Tufted  lvs.  grass-like,  shorter 
than  the  stem:  stem  1  ft.  long,  I-headed:  fls.  pale  lilac; 
outer  segments  obovate-oblong,  with  a  yellow  beard; 
inner  segments  oblong-emarginate,  with  a  short  claw. 
Western  China. 

40.  Balkina,  .T.anka.  Rhizome  stout:  tufts  crowded: 
lvs.  ensifoT-ni.  ghuicescent,  3-4  in.  long:  stem  6-9  in. 
long,  1-liiMdi-d:  sjiathes  1-2-fld. :  fls.  dark  claret-lilac; 
outer  sc-;;nK'nts  obovate-cuneate,  2-3  in.  long  ;  beard 
dense,  white,  tipped  with  lilac;  inner  segments  erect, 
oblong.    Early  May.    Balkans. 

41.  biflora,  Linn.  (/.  frdgrans,  Ssiiiiyh.  I.  nudicaitlis. 
Hook.).  Lvs.  6-9  in.  long:  stem  2-10  in.  long,  com- 
pressed: fls.  bright  violet-purple;  outer  segments  obo- 
vate-cuneate, 2-2^  in.  long,  with  dark  veins  and  a 
beard  of  long,  yellow  hairs.  Portugal  and  N.  Morocco. 
B.M.  5806. 

42.  Cengi&Iti,  Ambrosi.  Resembles  /.  pallida,  of 
which  it  is  probably  merely  a  dwarf  variety:  lvs.  6  in. 
long:  stem  about  as  long  as  the  lvs.:  fls.  bright  lilac; 
outer  segments  with  a  white  beard.  May,  June.  Lom- 
bardy  and  S.  Tyrol.-Often  spelled  /.  Clengiulti. 

43.  virtacens,  DC.  Lvs.  8-9  in.  long  :  stem  9-12  in. 
long,  bearing  2-3  reduced  lvs. :  outer  segments  obovate- 
cuneate,  2-2J^  in.  long,  1  in.  broad,  greenish  yellow, 
veined  at  the  claw  with  purple;  inner  segments  obovate, 
.iiill  yellnw.    April.    Valais. 

44.  lutescens.  Lam.  Lvs.  6-9  in.  long:  stem  equaling 
the  lvs.:  fls.  pale  yellow;  outer  segments  obovate- 
cuneate,  2-2J^  in.  long,  pale  yellow,  streaked  with  pale 
brown,  undulate  ;    inner  segments   broader,   suddenly 


narrowed  to  a  claw,  which  is  streaked  with  purple, 
crenulate.  S.  France.  B.M.  2861. -Var.  Stat61l8B,  Tod. 
Spathe  valves  shorter,  less  pointed,  and  more  scariose: 
segments  broader.    Sicily.    B.M.  6894. 

4.").  Chamselris,  Bertol.  (/.  OlbKtisis,  Henon).  Lvs. 
3—1  in.  long.  ^^  in.  broad  :  stem  very  short:  fls.  bright 
yellow:  outer  segments  obovate-cuneate,  tinged  and 
veined  witli  brown  ;  inner  segments  oblong.  May. 
Italy,  France.  — Var.  It&llca,  Pari.    Fls.  dark  violet. 

46.  areniria,  Waldst.  Lvs.  few  in  a  tuft,  linear,  3-4 
in.  long:  stem  short:  limb  bright  yellow:  outer  seg- 
me!its  oldoug-cuneate,  13^  in.  long,  %  in.  broad;  inner 
segments  smaller  :  very  distinct.  Rare  in  cult.,  but 
good  for  dry  soils.  — Hardy.  Var.  minor,  Hort.  Smaller. 
B.R.  7:549. 

47.  SlavlBsima,  Pallas.  Lvs.  thin,  linear,  4-8  in.  long: 
stem  1-6  in.  long:  limb  bright  yellow:  outer  segments 
1-lK  in.  long,  %  in.  broad  ;  inner  segments  oblong, 
narrower.  —  Var.  Bloud6vii,  Led.  (/.  Bloudbvii.  Hort. 
More  robust,  with  broader  lvs.,  a  larger  stem  and  larger 
fls.    Siberia  and  Mongolia. 


1176.    Iris  Japonica.     A  crested  flower  (X  J-e)-    No.  35. 


48.  variegita,  Linn.  Lvs.  1-lM  ft.  long:  stem  equal- 
ing the  Ivs. :  outer  segments  oblong-cuneate,  claret- 
brown  toward  the  tip,  much  veined  with  brown  on  a  yel- 
low ground;  beard  bright  yellow;  inner  segments  erect, 
oblong,  bright  yellow,  veined.    Austria,  Turkey  and  S. 
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Russia.  Long  in  cult.  B.M.  16.  Gu.  14:135;  52  1143 
{vetr.  aiirert),  Var.  honoribilis,  Hort.  Yellow,  shaded 
with  browu. 

49.  flav^scens,  DC.  Lvs.  12-15  in.  long:  stem  2-3  ft. 
high:  tls.  bright  lemon-yellow;  outer  segments  obovate- 
cuneate,  2H  in.  long;  beard  deep  yellow;  inner  segments 
obovate,  pale  yellow.  Bosnia  to  Caucasus  and  Armenia. 
B.E.  31:35  (as  /.  imbricata). 

50.  aphylla,  Linn.  (/.  fiircAta,  Bieb.  /.  Bohhnica, 
F.  W.  Schmidt.  /.  Suntjdrica.  Waldst.  /.  falcAta, 
Tausch.).  Lvs.  glaucescent,  6-12  in.  long:  stem  equaling 
the  lvs.,  sometimes  forked  low  down,  leafless :  spathe 
valves  greenish:  tls.  dark  lilac ;  outer  segments  obovate- 
cuneate,  2-2 J^  in.  long;  beard  white;  inner  segments 
broader,  obovate.  E.  Eu.  B.M.  2361.  B.B.  10:801. 
L.B.C.  20:1970.  — Nos.  50  to  53  cannot  be  easily  separated 
from  each  other  by  the  material  available.  They  are  dis- 
tinguished by  slight  differences  in  the  lvs.,  spathe 
valves,  beard,  and  form  of  the  segments,  as  described 
in  the  text. 

51.  lilrida,  Ait.  Lvs.  1  ft.  long,  slightly  glaucous: 
stem  not  much  overtopping  the  lvs.,  3^-headed:  spathe 
valves  green,  very  ventricose:  outer  segments  obovate- 
cuneate,  reflesed  from  half-way  down,  dead  purple  at 
the  top,  veined  with  dull  purple  on  a  yellowish  ground 
below;  beard  yellow;  inner  segments  broader,  dull  pur- 
ple.   Southeastern  Eu     B.M.  986. 

52.  Benac6nsis,  Kerner.  Lvs.  1  ft.  long:  stem  about 
as  long  as  the  lvs.,  3-headed:  spathe  valves  lanceolate, 
herbaceous,  tinged  with  purple,  scarious  at  the  tip:  ' 
outer  segments  obovate,  dark  violet,  veined  with  brown- 
violet;  beard  yellowish  white;  inner  segments  oblong, 
clawed,  bright  violet.    Limestone  rocks,  S.  Tyrol. 

53.  Kdchii,  Kerner.  Lvs.  12-15  in.  long,  glaueescent : 
stem  as  long  as  the  lvs.,  3-4-headed  :  spathe  valves 
lanceolate,  the  outer  herbaceous :  outer  segments  obo- 
vate, dark  violet;  claw  veined  with  brown;  beard  yel- 
low ;  inner  segments  obovate,  clawed,  dark  violet. 
Istria,  near  Trieste  and  Roviguo. 


..,Sc  .-/^i'n  .' 
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1177.    Iris  oumila  (X'ii). 
One  of  the  best  dwarf  species. 

54.  Florentina,  Linn.  Rhizome  fragrant  when  dried 
(orris-root):  lvs.  1-U^  ft.  long:  stem  exceeding  the  lvs. : 
fls.  white;  outer  segments  3^^  in.  long,  tinged  with  lav- 
ender; claw  yellowish  veined  with  purple;  inner  seg- 
ments as  large,  white.  Cent,  and  S.  Eu.  B.M.  671.  Gn. 
16:190  and  51,  p.  295. -Flowers  early,  with  I.Germanica. 
Hardy.  Var.  Albicans,  Lange.  Pure  white.  Spain  to 
Cyprus.    Var.  Alba,  Hort.    Pure  white. 

5"!.  pallida.  Lam.  (/.  Jundnia,  Sehott  &  Klotschy.  /. 
Asiiilini.  Stapf.  /.  stcula.  Tod.).  Lvs.  Ik^ft.  long: 
stem  much  exceediugthe  lvs.,  2-3 ft.  high:  fls.  fragrant, 
violet,  rarely  white  ;  outer  segments  obovate-cuneate, 
3H  in.  long;  inner  segments  orbicular.  Differs  from  /. 
Germanica  by  its  scented  fls.,  which  appear  a  month 


later.  B.M.  685.  Gn.  14:85  ;  33:631;  50,  p.  119.  G.M. 
38:441.  — Var.  speeidsa,  Hort.  Tall,  with  large,  light  blue 
dowers. 

50.  plioita,  Lam.  (/.  aphi'illa,  var.  pUcita,  Ker. ). 
Rhizome,  stem  and  lvs.  as  in  /.  pallida:  outer  segments 
obovate,  pure  white  in  the  center,  conspicuously  veined 
with  lilac  towards  the  margin  and  on  the  claw;  inner 
segments  very  plicate,  white  tinged  with  lilac  on  the 
margin.  B.M.  870.— Known  only  m  cult.  Probably  de- 
rived from  /.  pallida. 

57.  Swfirtii,  Lam.  {/.  apTijUa,  var.  Swirtii,  Ker.). 
Much  dwarfer  than  /.  Florentina  and  /,  pallida.  Stem 
1-1%  ft.  long:  spathe  valves  flushed  with  violet:  outer 
segments  2-25^  in.  long,  obovate-cuneate,  white,  faintly 
veined  and  flushed  with  purple  on  the  margin;  inner 
segments  as  large,  much  crisped,  pure  white,  except  the 
purple  keel  and  margin.  Fls.  May  and  June,  long  before 
/.  /)aZZi<2a.  — Fragrant.    Known  only  in  cult. 

The  following  sevenspecies  (58-64)  are  closely  related, 
the  distinctions  between  them  being  mainly  those  of  de- 
gree. Some  of  them  are  known  only  in  cultivation,  and 
are  no  doubt  derived  forms;  all  are  connected  by  nu- 
merous intermediate  garden  forms: 

58.  negUcta,  Horn.  Lvs.  slightly  glaucous,  12-15 
in.  long, 'ensiform,  purple  at  the  base:  stem  taller,  IH- 
2  ft.,  many-fld.:  spathe  valves  green  below  at  the  flow- 
ering time,  much  tinged  with  purple:  outer  segments 
obovate-cuneate,  very  obtuse,  2  in.  long,  violet-blue  on 
the  margin,  whitish  veined  with  blue  in  the  center; 
beard  yellow  ;  inner  segments  erect  or  connivent,  ob- 
long, as  large  as  the  outer,  pale  lilac.  June.  B.M.  2435. 
—  Known  only  in  cult. 

59.  hybrida,  Retz.  (/.  anueiia,  DC).  Differs  from  /. 
netjIn-lK  by  its  longer  spathe  valves,  and  its  pure  white 
or  faintly  lilac-tinted  outer  segments  and  style  branches. 
June.  — Known  only  in  cult. 

60.  Germ&nica,  Linn.  Fig.  1178.  Lvs.  1-lX  ft.  long: 
stem  2-3  ft.  high  :  spathe  valves  tinged  with  purple: 
outer  segments  obovate-cuneate,  2-3  in.  long;  beard  yel- 
low; inner  segments  as  large,  obovate,  connivent.  Cen- 
tral and  S.  Eu.  Early  Mar.  June.  B.M. 670.  B.R.  10:818. 
I. H. 40:182  (var.  Gypsea.  piiiv  whit.- 1.  Gn.  48: 1033  (dark 
purple  var.).  — Var.  reticulata  suberba,  Hort.  Outer  seg- 
ments purple,  veined;  iniu-r  segments  lavender. 

61.  squilens,  Linn.  Lvs.  glaucous,  1-lK  ft.  long: 
stem  2-3  ft.  high  :  spathe  valves  subscarious:  outer 
segments  obovate-cuneate.  upper  part  plain  lilac-pur- 
ple; claw  yellow,  veined  with  lilac;  beard  yellow;  inner 
segments  as  large,  obovate,  dull  lilac  and  yellow,  or 
brownish  and  yellow.  Central  Eu.  to  Caucasus.  B.M. 
787. --Many  of  the  German  Irises  of  cultivators  belong  to 
this  form.  Var.  Jacquesiana,  Hort.  Outer  segments  dark 
red -violet,  yellow  at  base;  inner  segments  tawny  yellow. 
Late.     One  of  the  best. 

62.  sambuclna,  Linn.  Differs  from  /.  squalens  by  its 
less  robust  habit,  narrower  segments  and  elder-like 
odor.  The  outer  segments  are  colored  and  veined  with 
claret,  not  lilac,  purple:  inner  segments  emarginate. 
Late  May.    Central  Eu.    B.M.  187.  — Tall  and  handsome. 

63.  Bilidtti,  Fost.  Lvs.  darker  green,  more  distinctly 
striated,  and  more  rigid  than  in  /.  Germanica  :  stem 
several-headed,  2H-3ft.  long:  spathe  valves  ventricose: 
outer  segments  obovate  cuneate,  reddish  purple,  with 
many  dark  veins;  beard  white,  tipped  with  yellow;  in- 
ner segments  orbicular  unguiculate,  2  in.  broad,  bright 
blue-purple.  Late  June.  Trebizond.  — Very  near /.  6r«'r- 
manica. 

64.  CypriS.na,  Foster  &  Baker.  Plants  tall,  the  branch- 
ing stem  being  3  ft.  high,  bearing  many  fls.  6-7  in.  in 
diameter:  outer  segments  obovate  cuneate,  reddish  lilac, 
with  thin,  darker  veins;  claw  whitish,  with  greenish 
brown  veins;  inner  segments  oblong-unguiculate,  lilac, 
spotted  with  reddish  brown  on  the  claw.  June,  July. 
Cyprus.  — Very  near  /.  pallida,  from  which  it  differs 
only  by  the  longer  navicular  spathe  valves,  which  are 
not  entirely  scariose  at  the  flowering  time,  and  the  more 
obovate  segments. 

65.  atroviol&cea,  Lange.  Lvs.  very  glaucous,  1  ft. 
long:  stem  equaling  the  lvs.:  spathe  entirely  scariose  : 
fls.  dark  violet,  very  fragrant;  outer  segments  obovate- 
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cuneate,  3  in.  long:;  beard  white,  tipped  with  yellow; 
inner  segments  as  long,  2  in.  broad,  orbicnlar.  Late 
May.— Known  only  in  cult.  Probably  a  hybrid  between 
/.  Chamwlrls  and  I.  pallida. 

66.  Suwardwi,  Kegel  (/.  lineAtn,  Foster).  Lvs.  thin, 
linear,  1  ft.  long,  pale  green  :  stem  1  ft.  high,  bearing 
2-3  reduced  lvs.  and  a  single  head  of  lis. :  outer  seg- 
ments oblong-cuneate,  K  in.  broad,  2  in.  long,  closely 
veined  with  oblique  lines  of  claret-purple  on  a  greenish 
yellow  ground;  beard  blue;  inner  segments  oblong, 
with  a  long  claw,  often  faintly  bearded,  veined  and  ^ 
tinted  on  the  margins  with  claret-purple.    B.M.  7029.  ^ 

67.  Lelchtlini,  Kegel  (/.  vdga,  Foster).  Rhizome 
slender,  wide-creeping  :  lvs.  in  tufts,  noi:  contiguous, 
eusiform,  1-lK  ft.  long,  scarcely  glaucous:  stem  IK  ft. 
long,  1-headed,  bearing 2-3  fls.  and  2 reduced  lvs.:  outer 
segments  2-2%  in.  long,  oblong-cuneate,  bright  liiac, 
with  a  whitish  beard;  inner  segments  oblong,  as  broad 
as  the  outer,  claw  also  bearded.  Turkestan.  Gn.  52:1136 
—  Var.  vdyti,  Hort. ,  has  larger  flowers. 

68.  Eorolkdwi,  Regel.    Rhizome  short-creeping:   lvs 
glaucous,  1  ft.  long:    stem  1  ft,  long;    limb  2K-3    in 
long,  milk-white,  veined  with  red-brown  in  the  type 
outer    segments  oblong,  I   in.  broad,  with    a  brown 
beard  and  a  brown  patch  in  the  throat ;  inner  segments 
as  large,  erect.    May.    Turkestan.    B.M.  7025.    Gn. 
28:517.     G.C.  III.    4:37. -Very    hardy.     One  of   the 
earliest.    Variously  colored  lilac,  etc.,  in  cult.    Var. 
c6ncolor,  Hort.    Purplish  lilac,  veined  darker.    Var. 
Leichtlini^na,  Hort.    Creamy  white,  with  brownish 
veins.  Var.  violacea,  Hort.   Violet,  with  dark  veins. 

SUBGENnS  ONCOCrCLUS. 

A.   Outer  segments  ligulafe,  much  re- 
duced   69.  paradoxa 

AA.   Outer  segments  not  much  smaller 
than  the  inner. 
B.  Iji'S.  pale  green. 

c.  Lvs.  ensifnrm 7.").  atrohisci 

cc.  Zrvs.  linear 70.  Sarii 

71.  Uarise 
BB.  Lvs.  glaucous. 

c.  Lvs.  ensiform 72.  Bismarckiana 

73.  Lortetii 

74.  atropurpurea 
cc.  Lvs.  linear. 

D.  Stem  very  short  or  none .  .76.  Iberica 
DD.  Stem  over  6  in.  long 77.  Suslana 

78.  Gatesii 

79.  Nazarena 

80.  lupina 

69.  paradbxa,  Stev.  Plants  dwarf:  lvs.  linear,  3-6  in. 
long:  stem  2-6  in.  high:  fl.  large;  outer  segments  re 
duced  to  a  mere  claw,  dark,  covered  with  a  dense  pile; 
inner  segments  2  in.  long,  orbicular,  lilac  to  white. 
Mts.,  Georgia  and  N.  Persia.  B.M.  7081.  Gn.  32:628; 
46,  p.  173.  Gt.  386. —  A  flower  with  singular  combinations 
of  color.  Grows  in  dry  situations,  but  requires  shelter 
in  winter.     Long  cult.,  but  not  common. 

70.  S4rii,  Schott.  Rhizome  short,  stout:  lvs.  about  6 
in.  long,  finally  1  ft.,  linear-complicate  :  stem  3-6  in 
long,  with  2  reduced  lanceolate  lvs. :  pedicel  very  short 
tube  1  in.  long:  fls.  bright  lilac,  large  as  in  /.  Susiana: 
outer  segments  obovate-cuneate,  lM-2  in.  broad,  reflexed 
from  half  way  down  ;  inner  segments  oblong,  with  a 
short  claw.  Very  near  /.  Iberica,  from  which  it  differs 
chiefly  by  its  bright  lilac  fls.  Asia  Minor.  Var.  lilrida, 
Boiss.  Outer  segments  with  many  brown-black  spots 
and  lines  on  a  pale  brownish  ground.    B.M.  6960. 

71.  M4riae,  Barbey  (/.  nelenic,  Barbey).  Lvs.  very 
falcate,  3-4  in.  long:  stem  3-6  in.  long,  with  2-4  short 
lvs.:  limb  pale  lilac,  with  fine  red-brown  veins:  outer 
segments  orbicular,  2>^  in.  long,  with  a  dark  purple 
patch  at  the  throat ;  inner  segments  larger,  more 
rounded.  Desert  between  Egypt  and  Palestine.  Dis- 
covered 1880.  Gt.  42,  p.  488;  Supp.  PI.  J.H.  111.28:302. 
G.M.  37:215. 

72.  Bismarcldina,  Hort.  Damman.  Habit  of  I.  Su- 
siana, and  fls.  as  large:  lvs.  8  in.  long:  stem  1  ft.  high: 
outer  segments  orbicular,  ash-gray,  with  darker  veins 


and  a  dark  spot  at  the  base;   inner  segments  sky-blue, 
with  blackish  veins.    Lebanon.    G.M.  40:25U. 

73.  Lortfitii,  Barbey.  Lvs.  less  than  1  ft.  long:  stem 
short:  limb  4  in.  long:  outer  segments  obovate,  3  in. 
broad,  whitish,  finely    veined    and    spotted    with    red- 


1178.    Ins  Germanica  ( A  '  ,1 

Typical  of  many  species  in  which  the  beard  is  confined 

to  the  midrib. 

brown,  with  a  dark  spot  at  the  throat;  inner  segments 
orbicular,  connivent,  pale  gray,  with  red-brown  veins. 
-Quite  hardy  N.  B.M.  7251.  Gn.  43:897;  48,  p.  337.  Gt. 
42,  p.  490.    G.C.  III.  12:153.    G.M.  36:386;  40:250. 

74.  atropurptirea,  Baker.  Lvs.  6  in.  long:  stem  4-5 
in. :  outer  segments  oblong,  2  in.  long,  purplish  black, 
without  veins,  with  a  yellow  patch  on  the  throat  and  a 
beard  of  yellow,  black-tipped  hairs  ;  inner  segments 
larger,  of  the  same  color,  with  discemable  veins:  style 
crests  small.  Easily  distinguished  by  its  rather  small, 
uniformly  colored  flowers.    Gt.  42,  p.  489.    PI.  Supp. 

75.  Var.  atrofiiaca,  Baker  (/.  afrohisea,  Baker). 
Lvs.  pale  green,  1  ft.  long:  stem  1  ft.  long,  hidden  by 
the  sheathing  inner  lvs.:  limb  dark  purple-brown;  outer 
segments  obovate,  3  in.  long,  with  a  dark  spot  on  the 
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throat ;  inner  segments  larger  and  broader  :  style 
branches  very  convex;  crests  large.  B.M.  7^79.  Un 
48,  p.  8;  50:1089  and  p.  333. 

76.  Ib^rica,  Hoffm.  Dwarf,  with  a  large  flower:  Ivs. 
3-6  in.  long,  narrow,  very  falcate:  stem  3-i  in.  long: 
outer  segments  rounded  obovate  2  in  broad,  pale  brown, 
closely -veined  and  blotched  with  purple-brown  and  with 
a  shining  dark  patch  on 
the  throat  ;  inner  seg- 
ments connivent,  pure 
white  faintly  veined, 
with  a  few  wine  -  red 
I  ts  at  base.  Caucasus 
lud  mountains  of  Ar- 
menia and  Persia.  B.M. 
5847  Gt.  386  and  723. 
F  b  19  1963.  R.H.  1873: 
370  Gn.  10:49.  I.H.  19: 
106  G  C.  II.  1]  :693.  F. 
187^  25  P.M.  1875:168. 
—  Hardy. 

77  Su8i4na,  Linn. 
M  iR»JiN(i  Iris.  Pig. 
1 1  )  Lvs.  very  glau- 
I  ous,  6-9  in.  long,  nearly 
1  in.  broad  :  outer  seg- 
ments obovate,  3  in.  long, 
brownish  purple,  veined 
and  spotted  with  black- 
brown,  with  a  brown 
beard  ;  inner  segments 
brownish  white,  spotted 
with  violet  -  brown  and 
black.  Asia  Minor  and 
Persia.  B.  M.  91.  P.  S. 
11:1087,1088.  R.H.  18,59, 
p.  322,  323.  Gn.  32,  p.  193 
and  39:  800. -The  best 
known  of  this  group. 
Said  to  have  been  in- 
troduced from  Constan- 
tinople in  1753.  Name 
from  a  city  in  Persia. 
Not  entirely  hardy 
North,  but  a  good  pot- 
plaut.  War.  m&jor,  Hort. 
Bluish,  tinted  brown. 

78.  Gateaii,  Foster. 
Habit  and  foliage  of  /. 
iS'  II  s  i  a  H  a  :  outer  seg- 
ments orbicular,  3  in. 
broad,  cream  -  white, 
sometimes  sky-blue,  cov- 
ered with  a  network  of 
fine  veins,  giving  them  a 
light  gray  tint  ;  inner 
segments  larger,  pale 
purple  or  yellow.  Dry 
regions,  Armenia.  Gn.  43:  897,  and  52,  pp.  88  and  279. 
G.C.  III.  8:17.  A.G.  13:60.-The  largest-fld.  of  its  sub- 
genus. Fls.  about  twice  as  large  as  in  /.  Siisiana. 
Quite  hardy. 

79.  Nazar^na,  Hort.  (7.  Sclrii,  vnr.  ]Vasarena,Fost.). 
Foliage  and  stem  of  7.  Siislana,  and  fls.  as  large:  outer 
segments  obovate,  straw-colored,  netted  with  red  and 
brown  veins  and  blotched  with  a  patch  of  black-crimson 
near  the  claw;  beard  dark  purple,  with  a  bare  streak 
running  down  the  claw;  inner  segments  cream-white, 
with  thin  blue  veins.  Palestine.  — Foster  described  this 
plant  without  definitely  determining  its  systematic  po- 
sition. It  is  related  to  7.  Sarii  and  to  7.  BismarckiaHa, 
and  differs  from  the  other  members  of  this  section  by 
its  long,  creeping,  .stoloniferous  rhizome.  See  Gn.  43, 
p.  133.    I.H.  42,  p.  78.    Gt.  42,  p.  487  and  supp.  pi. 

80.  lupina,  Foster.  Lvs.  1  ft.  long:  stem  6  in.  high, with 
2  lvs.  and  1  fl. :  outer  segments  obovate-cuueate.  yel- 
lowish green,  with  red-brown  veins  and  a  velvety  dark 
brown  patch  on  the  throat;  claw  with  a  yellowish  iieard  ; 
inner  segments  orbicular,  with  a  short  claw,  colored 
like  the  outer  ;  style  cre-sts  large,  toothed.  Turkish 
Armenia,  where  it  is  called  "Wolf's  Ear,"  hence  the 
specific  name.    Gn.  43:897  and  54,  p.  59. 


1179.   Type  of  Oncocyclus  Iris- 
Iris  Susiana(XM). 
Type  of  diffusely  bearded  flower. 


SUBGENUS     XIPHION. 

\.   Sfi'iH  1  ft.  or  more  in  lemjth. 
B.   Tiihe  obsolete. 

c.  Lrs.  .iiiUerete 81. 

ue.  Xi'.s-.  linear  complicate 82. 

BB.    Tube  mure  or  less  developed. 

c.  Lrs.  linear  complicate 83. 

cc.  Lcs.  slender,  terete  or  sub - 
terete. 
D.  Pedicel  1}4  in.  long  ...84. 
DC.  Pedicel  short 


Xiphium 
xiphioides 


Tingitana 


\A.  ,S7^Mi  very  short  or  none. 

B.  Lvs.  acutely   quadrangular, 
very  short  at  the  flowering 

time 87. 

BB.  Lvs.  acutely   quadrangular, 

much  overtopping  the  fl...SS. 
89. 
BBB.  Lvs.  terete  or  linear  subterete. 
c.  Bulb    tunics   composed   of 

parallel  fibers 90. 

cc.  Bulb  tunics  reticulated ..  .^l. 


filifolia 
juncea 
Boissieri 


Histrio 
Vartani 


Bakeriana 
Kolpakowskiana 


81.  Xiphium,  Linn.  (7.  Hispdnica,  Hort.  7.  spectdbi- 
;is,  Spach).  Spanish  Iiiis.  Fig.  1180.  Lvs.  about  1  ft. 
long:  stem  1-2  ft.  high:  pedicel  long:  tube  obsolete: 
outer  segments  2-2H  in.  long,  violet-purple,  yellow  in 
the  center;  inner  segments  as  long,  but  narrower.  Late 
June.  Spain  and  N.  Afr.  B.M.  686.  Gn.  20:308  and  30, 
p.  385.  — Long  cult,  and  well  known.  Hardy  in  N.  J.  in 
protected  situations.  Var.  Lusitanica,  Ker.  (7.  Lusi- 
fnisico,  Hort. ).    Fls.  yellow.    B.M.  679. 


■^  lilf  ? 

mi 


1180.    Ir 


:  Xiphii 


i(x! 


Type  of  bulbo 


82.  xiphioides,  Ehrh.  (7.  Anglica,  Hort.).  English 
Iris.  Lvs.  about  1  ft.:  stem  1-2  ft.:  fls.  dark  violet- 
purple  in  the  typical  form:  outer  segments  orbicular, 
yellow  in  the  center;  inner  segments  shorter,  oblong. 
French  and  Spanish  Pyrenees.  B.M.  687.  Gn.  30,  p. 
384;  31:586. 
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83.  Tingitana,  Boiss.  &  Rent.  Stem  stout,  1-2- 
headed,  about  2  ft.  high,  hidden  by  tlie  sheathing  bases 
of  the  stout,  falcate  Ivs.,  of  which  there  are  6-7  on  tlie 
stem,  the  lower  about  1  ft.  long:  lis.  2-3  in  a  cluster; 
outer  segments  3  in.  long,  with  an  obovate,  reflexed 
blade,  pale  lilac,  yellow  in  the  center,  and  with  a  bright 
yellow  keel  down  the  claw;  inner  segments  shorter, 
oblanceolate,  erect,  incurved.  Tangiers.  B.M.  6775. 
Gn.  36:720.    G.M.  40:377. 

84.  {ilifdlia,  Boiss.,  not  Bunge  (Xiphion  fiUfdlhim, 
Klatt.).  Slender  and  leafy,  about  2  ft.  high,  bearing  1-2 
bright  violet-purple  fls.  'l-'iV^  in.  in  diameter:  Ivs.  about 
twice  as  long  as  the  stem,  weak,  flexuous,  convolute: 
outer  segments  with  a  narrow  claw  expanding  suddenly 
into  a  reflexed,  suborbieular  lamina,  bright  yellow  down 
the  center;  inner  segments  erect,  obovate-lauceolate, 
erose,  notched.   S.  Spain.   B.M.  5928. -Int.  1869.   Hardy. 

S.").  juncea,  Desf.  {Xiphion  jiinceum,  Klatt.).  Stem 
sliMiih-r,  inrt,  rigid,  9-18  in.  high,  bearing  1  (rarely  2) 
goidiii  yillciw  flowers,  2-3  in.  in  diam. :  Ivs.  rigid,  the 
lower  1  it.  luug:  outer  segments  with  an  orbicular  blade 
shorter  than  the  cuneate  claw,  recurved  and  veined  with 
brown;  inner  segments  erect,  oblanceolate.  May,  June. 
Algeria,  Tunis,  etc.    B.M.  5890.    Gu.  54:1200. 

86.  BoisslSri,  Henriq.  Lvs.  1  ft.  long:  stem  about  a 
foot  long,  bearing  few,  reduced  lanceolate  lvs.  and  a 
single  flower:  outer  segments  1%  in.  long;  blade  ob- 
ovate, reflexed,  as  long  as  the  cuneate  claw,  bright  lilac, 
with  a  yellow  keel  running  down  the  claw,  slightly 
bearded;  inner  segments  as  long  as  the  outer,  erect, 
obovate,  clawed,  bright  lilac.  June.  S.  Portugal.  B.M. 
7097. 

87.  reticulata,  M.  Bieb.  Lvs.  2  in  a  tuft,  short,  erect, 
elongating  to  IK  ft.:  stem  very  short:  fls.  briglit  pur- 
ple, very  fragrant;  outer  segments  2  in.  long,  yellow  at 
the  claw,  with  a  low  yellow  crest;  inner  segments  nar- 
rower. Mid-April.  Asia  Minor  and  Persia.  B.M.  5577. 
F.  S.  5,  pp.  507-9.  R.  H.  1890,  p.  133.  L.  B.  C.  19:1829. 
Ot.779.  Gn. 20:295;  54,  p.  471.  G.C.  II.  11:501;  21 :  217. 
P.  1860:161.  Var.  histrioides,  Foster  (/.  hisfriotdes, 
Hort. ).  Outer  segments  much  mottled  with  white  and 
lilac  on  the  claw  and  broad,  orbicular  blade.  Asia  Minor, 
Persia,  and  the  Caucas.  Gn.  42:880.  J.  H.  III.  ,34:111. 
—Early-flowering,  and  flue  for  pots.  Var.  Er^lagei, 
Regel.  Fls.  red-purple,  varying  greatly  in  shade;  claw 
conspicuously  veined.  The  couiiuc.ii  wild  form  of  the 
Caucasus.  Nearly  odorless.  Var.  coertilea,  Hort.  Azure- 
blue.  Var.  cy^nea,  Hort.  Blue.  Var.  miljor,  Hort. 
Like  the  type,  but  larger. 

88.  Hlstrlo,  Reichb.  f.  [XipUon  Bistrio,  Hook.  f.). 
Plants  tufted,  slender  and  flaccid:  lvs.  deeply  grooved 
on  each  face,  1  ft.  long:  stem  half  as  high,  very  slender, 
1-fld.:  fls.  3  in.  in  diameter;  tube  3-4  in.  long,  blue 
above;  outer  segments  obovate-spatulate,  spreading, 
deep  blue,  with  a  yellow  line  in  the  center  bordered 
with  white  and  spotted  and  shaded  with  blue;  inner 
segments  erect,  oblanceolate,  blue.  Related  to  /.  reticu- 
lata, differing  only  in  its  paler,  odorless  fls.,  which  are 
produced  several  weeks  earlier.  Feb.  Mts.  of  Palestine. 
B.  M.  6033.  Gn.9,  p.  29,  and  33:653.  G.  C.  III.  12:729; 
21:105. 

89.  Virtani,  Foster.  Lvs.  usually  2,  8-9  in.  long,  slen- 
der, finally  longer:  stem  very  short,  hidden:  tube  2% 
in.  long:  outer  segments  with  a  narrow  claw,  suddenly 
enlarged  into  an  ovate-lanceolate  blade  ;  pale,  slaty 
lilac,  with  darker  veins  and  a  crisp  yellow  crest  dowa 
the  claw ;  inner  segments  erect,  almost  linear-lanceolate, 
pale  lilac.  Dec.  Palestine,  near  Nazareth.  B.M.  6942.— 
Not  scented. 

90.  Bakeriina,  Foster.  Lvs.  3-4,  6-9  in.  long,  finally 
a  foot  or  more  after  flowering:  fls.  single,  on  a  short 
peduncle,  fragrant;  outer  segments  with  a  long,  obovate- 
elliptical  claw,  and  a  small,  ovate,  reflexed  blade,  in- 
tense violet,  creamy  in  the  center,  with  a  yellow  streak 
down  the  claw;  inner  segments  shorter,  erect,  oblanceo- 
late, lilac;  style  crests  large.  Feb.,  Mar.  Armenia. 
B.M.  7084.  Gn.  37:7,53.  G.C.  III.  7:293,  and  21:103. 
J.H.  III.  34:177.     G.M.  40:118. 

91.  Kolpakowskia.na,  Regel  (Xiphion  Kolpakowslti- 
A»it»i,  Baker).  Lvs.  5-6,  wrapped  round  by  a  sheath  at 
the  base,  very  short  at  the  flowering  time,  but  growing 
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longer:  scape  very  short,  1-fld.:  outer  segments  with  a 
long,  erect  claw  and  an  ovate,  acute  blade,  deep  violet- 
purple  with  a  yellow  keel  down  the  claw;  inner  seg- 
ments oblanceolate,  erect,  pale  lilac.  Mts.,  Turkestan. 
Very  near  /.  reticulata,  fls.  at  the  same  time,  and  is 
sweet-scented.    B.M.  6489.    Gn.  17,  p.  75,  and  33:653. 

.SUBGENUS  GYNANDRIKIS. 

92.  Sisyrinchiam,  Linn.  (Xiphion  Sisyrinchium, 
Baker.  Moraa  Sisyrinchium,  Ker.  /.  maricoldes, 
Regel).  Stem  6-12  in.  high,  stout  or  flexuous,  1-3- 
headed:  Ivs.  2,  slender,  as  long  as  the  stem:  fls.  fugi- 
tive, lilac-purple,  with  a  yellow,  oblong  spot  on  the  outer 
segments,  which  are  oblong  spatulate;  inner  segments 
narrow-lanceolate,  erect,  pale:  style  crests  large,  lance- 
deltoid.  Widely  spread  through  S.  Eu.,  Afr.  and  Asia. 
Easily  killed  by  frost.  B.M.  1407  (not  good),  and  009G. 
In  /.  maricoides,  Regel,  the  filaments  are  said  to  be 
distinct  from  each  other  and  from  the  style. 


SUBGENUS   JUNO. 

A.  Lvs.  hollow,  tetragonous,  pro- 
duced after  the  flowers 03. 

A-A..  Lvs.  linear  complicate,  short 

at  th,'  flowirlii,/  lime 91. 

AAA.   Lvs.  hnii-,,>l,il,  .  r.ril  xlioii  al 

the  finir,  rnni    In,,,' 9."i. 

AAAA.  Lvs.     lan,:,jol,jtc,    falcate     al 
base;  3-9  in.  long. 
B.  Stem    l~2-headed :     inner 
scgtnents  pendulous, 
c.  Lvs.     iriHi     a     distinct 

„-hil,-    m,n;iin 96. 

cc.  Lvs.,ill  hviii'hl  green  ...   97. 
BB.  Stetn  I-luadcd:   inner  seg- 
ments spreading 


Sanfordiae 

Persica 

Eosenbachiana 


Fosteriaua 
Sindjarensis 


99. 

BBS.  Stem  S-6-headed:   lvs.  S-6 
or  9  in.  long. 
c.  Lvs.  with  a  horny  bor- 
der  100. 

cc.  Lvs.    without   a    horny 

border 101 . 

102. 


Faleestina 
alata 


fumosa 
orcliloideB 


93.  DAniordiae,  Boiss.  Fl.  stems  2-4  in.  high  :  Ivs. 
finally  a  foot  long:  fls.  bright  yellow,  IK  in.  in  diameter; 
outer  segments  with  an  orbicular  blade  spotted  with 
brown;  claw  cuneate;  inner  segments  reduced  to  mi- 
nute, spreading,  subulate  teeth  :  style  crests  large. 
Spring.    Cicilian  Taurus.    B.M.  7140.— Fragrant. 

94.  Persica,  Linn.  Bulb  ovoid:  lvs.  4-5,  2-3  in.  long: 
stem  short,  I  headed:  tube  2-3  in.  long:  limb  pale  lilac: 
outer  segments  with  an  orbicular  blade  with  a  dark  pur- 
ple blotch,  an  orange  keel,  and  purple  lines  and  spots; 
claw  auriculate;  inner  segments  small.  Should  be  lifted 
in  summer.  Asia  Minor  and  Persia.  B.M.  1.  Gn.  11, 
p.  207;  14:1,56;  33:653;  54,  p.  103  &  470.  F.S.  10:1045. 
G  C.  III.  7:577.  Var.  purpilrea,  Hort.  A  bright  purple 
variety.    Finf.    Krelage. 

95.  Eosenbachiana,  Regel.  Lvs.  4-5,  finally  6-8  in. 
long:  stem  short,  1-3-headed:  outer  segments  obovate- 
cuneate;  blade  reflexed,  white  at  the  tip,  deep  purple  in 
the  middle  and  creamy  below,  with  a  yellow  keel  and 
dark  lilac  veins;  inner  segments  spreading  or  reflexed, 
obovate,  pale  lilac.  The  color  of  the  fls.  is  very  variable. 
Mts..  Turkestan.  B.M.  7135.  J.H.  III.  28:189.  G.C.  III. 
7:577.    G.M.  34:171. 

96.  FosteriAna,  Aitch.  Lvs.  4-6  in.  long:  stem  short: 
outer  segments  yellow,  streaked  with  black,  obovate- 
cuneate;  claw  not  auriculate;  inner  segments  shorter, 
obovate,  bright  purple.  March.  Afghan  and  Russian 
boundary.  B.M.  7215.  — Very  diftereut  from  the  allied 
species  /.  orchioides,  I.  Sindjarensis,  etc.,  on  account 
of  the  difference  in  color  of  the  sepals  and  petals. 

97.  Sindjarensis,  Boiss.  &  Haussk.  Lvs.  about  8, 
crowded,  1  in.  broad:  stem  short:  ds.  slaty  lilac;  outer 
segments  with  an  obovate,  reflexed  blade  narrowed  to  a 
claw,  with  darker  lilac  lines  and  a  small  yellow  crest; 
inner  segments  oblong,  clawed.  Feb.  Deserts  of  Mes- 
opotamia. Plants  half  afoot  high.  B.M.  7145.  G.C.  III. 
7:365.    J.H.  111.28:227. 
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98.  Palaestina,  Boiss.  Lvs.  3-0  in.  long:  stem  very 
short:  tis.  pale  yellow,  tinged  with  lilac;  outer  seg- 
ments oblong,  upper  34  reflexed;  claw  auriculate;  inner 
segments  minute,  narrowly  lanceolate.  Fls.  in  winter. 
Mts.  of  Palestine.  Very  near  /.  Vaucasica,  but  dis- 
tinguished by  its  longer  acuminate  spathes  and  the  color 
of  the  fls. 

99.  ald.ta,  Poir.  (/.  scorpioldes,  Desf.).  Lvs.  about  6, 
plane,  6-9  in.  long:  stem  very  short:  outer  segments 
3-4  in.  long,  obovate-cuneate,  bright  lilac,  variegated 
with  white,  and  having  a  yellow  keel  down  the  claw;  in- 
ner segments  obovate-unguiculate,  spreading  from  the 
base  of  the  outer:  style  crest  large,  laciniately  toothed. 
Winter-flowering,  Plants  very  dwarf.  Spain  to  Sicily 
andAIgeria.  B.R.22:187G.  On.  10,  p.  579  and  5-1,  p.  102. 
G.M.  35:614. 

100.  Caucfisica,  Hoffm.  Lvs.  about  6  :  stem  short: 
fls.  pale  or  bright  yellow;  outer  segments  with  an  ovate 
blade  and  a  very  broad  rhomboidal  claw,  with  small  au- 


1181.    Iris  orchioides  (XH) 
A  good  species  for  pots. 

ricles  and  a  toothed  or  ciliated  crest;  inner  segments 
oblanceolate.  Dwarfer  habit  than /.  orchioides.  Cauca- 
sus to  Asia  Minor,  etc. 

101.  fumdsa,  Boiss.  &  Haussk.  Lvs.  about  10:  stem 
6  in.  long:  outer  segments  spatulate-oblanceolate,  re- 
curved above  the  middle,  claw  with  a  yellow  crest;  in- 
ner segments  minute,  spatulate,  toothed.  The  fls.  are 
greenish  yellow,  shaded  with  smoky  gray.  Dry  fields, 
Syria. 

102.  orchioides,  Carr.  Fig.  1181.  Lvs.  about  6:  stem 
12-15  in.  long,  with  distinct  internodes:  spathes  l-fld.,2in. 
long:  fls.  yellow;  outer  segments  with  an  obovate  blade, 
and  a  purple  blotch  on  each  side  of  the  crest  of  the  claw; 
inner  segments  iplil;iii<*'(.l;ite.  less  than  an  inch  long,  and 
generally  shnr]tly  <ltHi\tMl.  with  a  long  filiform  claw. 
Spring.    Var.  oculata,  Maxim.     Blade  of  the  outer  seg- 


ments more  spotted.  Var.  caerHIea,  Hort.  Fls.  bright 
lilac,  with  a  yellow  blotch  on  the  bhule  of  the  outer  seg- 
ments. Mts.,  Turkestan.  B.M.  7111.  Gn.  53,  p.  48:^. 
R.H.  1880,  p.  337. 

Of  the  following  names,  which  are  found  in  catalogues,  no 
complete  descriptiou  is  available:  /.  Assyriaca.  Bluish  white. 
— /.  augustina.  Deep  yellow,  marked  with  maroon.  Gard.  form 
of  I.variegata  —I.Battandi^ri.  White.  Algeria.  Bulbous.—/. 
BosnXaca.  Yellow.  Rhizomatous. — I.  brackyslpkon.  Pale  blue. 
Rhizomatous.— /.  Brittanicus.  Pale  pink,  with  the  outer  seg- 
ments veined  with  purple.  Gard.  form  of  I.  squalens.— /. 
Candidna.  Outersegments  reddish  purple;  inner  segments  light 
lavender.  Germanica.— /.  Coredna.  Like  I.  yibirica,  early  and  a 
free  bloomer.— /.  edlna.  Light  purple  and  violet.  Var.  of  I. 
neglecta.— /.  Eggeri.  Blackish  brown.  Oncocyclus.— /.  Fisheri. 
Apogon.— I.  f lava.  Pale  yellow.  Germanica,—/.  Qladstoniana. 
Hybrid  of  I.  atropurpurea.  Pale  black, with  yellow  markings.— 
I.  gracilis.  Lichten.=Mor»a  tenuis.  See  also  index  given  above. 
/.  ignititia,  probably  Ignacite,  a  form  of  I.  neglecta.  Lilac,  with 
the  outer  segment  shaded  purple.—/,  liguldris.  Purple.  Ger- 
manica.—/. mdnspur,  Foster=I.  Monnieri  X  I.  spuria.-/. 
nigricans.  Lvs.  short  ensiform:  fis.  dull  black  to  deep  black. 
Distinct  from  I.  atropurpurea  by  its  uniform  dark  color  and 
dwarf  foliage.  Oncocyclus.—/.  pdncrea,  probably  pancraee. var. 
of  I.variegata.  Buflf  and  purple.—/.  i>drar.=I.  paradosaXI. 
variegata.- /.  Robinsonidna,  P.  Muell.=Morea  Robinsoniaua.— 
/.  Riidini,  Hort..  Herb.  Fls.  black-brown  and  claret.  Said  to  be 
stronger  and  more  free-flowering  than  the  other  Oncocyclus 
Irises. — /.  Hikkimhisis.  Lilac.  Rhizomatous.—/,  stenophylla. 
This  plant  was  discovered  in  the  Cilieiau  Taurus  in  1895-6. 
Haussknecht  named  it  stenophylla  without  describiug  it.  J.ti. 
Baker  gives  a  short  description  InG.C.  III.  27:170.  Nearl.Per- 
sica.  Lvs.  5-6,  linear,  tufted,  ehaunelled  down  the  face,  short 
and  stiffly  erect  at  the  flowering  time:  fls.  springing  from  the 
ground,  the  long  tube  lightly  wrapped  round  by  the  lanceolate 
spathe  valves:  outer  segments  2in.  long;  blade  reflexed,  black- 
ish blue  towards  the  tip,  with  many  black  spots  on  a  pale 
ground  below  it ;  inner  segments  small,  horizontal :  style 
branches  lilac.  Not  in  American  trade.  G.C.  III.  27:171.  Gn. 
57:203.—/.  tuhe.rbsa.  Linn.=HermodactyIus  tuberosus.— /.yoff- 
elidna.  Similar  to  I.  Persica  and  I.  Rosenbaehiana,  but  earlier- 
flowering.  Fls.  variable  in  color,  silver-gray  predominating, 
with  violet,  rose  or  lilac  markings.  Var.  grandiflora.  Large- 
flowering. 

The  following  numbers  are  not  m-nt  imi.  I  n:  ii.tlo^ies  of 
American  dealers.  They  are  procnr;ii  n  i^-n  grow- 
ers, and  are  advertised  in  Dutch-Ann  i  ,    ,  i        ns:     I.  4,  5. 

H.  29,  34,  38,  .39.  40.  42,  51.  52.  53.  56.  r..s  -i  r,  ■  ,;  ;  .,  i  i;,,,  157,  7-j.  80. 
KJ.  84,  S5.  Sti.  88,  89.  90,  91.  92,  93,  95,  9(i,  97,  9S.  'Ill,  100,  lOl,  102. 

H.  Hasselbring. 
IRIS-ROOT,  or  ORRIS-ROOT.    Iris  Florentina. 

IRONBARK.    Eucalyptus. 

IRONWEED.    Weed. 

IRONWOOD,  in  America,  Ostrya   Virginica. 

IRRIGATION,  Irrigation  in  its  broadest  sense  in- 
('hides  all  problems  of  collecting,  storing,  delivering, 
and  applying  water  to  the  land  through  the  construc- 
tion of  dams,  reservoirs,  canals  and  laterals,  and  the 
application  of  power  when  necessary  to  deliver  the 
water;  while  in  a  restricted  horticultural  sense  it  is  a 
method  of  cultivation,  having  for  its  object  to  increase 
and  regulate  the  water  supply  in  the  soil. 

In  this  latter  sense  Irrigation  is  a  necessary  practice 
in  the  arid  regions,  and  is  advisable  in  the  humid  re- 
gions in  proportion  to  the  intensity  of  the  cultivation 
and  the  value  of  the  crop  grown.  Thus  in  Florida,  with 
an  average  of  60  to  70  inches  of  annual  rainfall — usually 
well  distributed  — Irrigation  has  been  largely  introduced 
in  the  past  few  years  for  horticultural  crops  and  even 
for  tobacco,  as  an  in.surauce  against  loss  or  damage  by 
the  occasional  droughts.  The  first  cost  of  a  small  Irri- 
gation plant  in  Florida,  for  20  acres  or  over,  is  said  tc 
be  approximately  $100  to  $150  per  acre;  the  interest  on 
which,  and  the  necessary  repairs,  would  amount  to  from 
$5  to  $10  per  acre  per  annum.  This  is  a  small  expendi- 
ture to  insure  a  crop  against  loss  or  injury  where  the 
value  per  acre  is  so  great  as  in  many  horticultural  lines. 
Irrigation  is  needed  not  only  to  prevent  the  actual  death 
of  the  plants,  but  to  promote  a  uniform,  rapid,  and  con- 
tinuous growth,  which  is  necessary  for  the  development 
of  the  finest  texture  or  flavor  of  the  commercial  crop. 

King  has  shown  that  the  value  of  a  crop  saved  in  Wis 
consin,  such  as  the  strawberry,  in  a  season  when  the 
crops  generally  are  injured  by  drought,  may  pay  all  the 
expenses  of  the  original  cost  of  the  Irrigation  plant. 
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In  the  semi-arid  regions  west  o£  the  KKlth  meridian, 
with  a  rainfall  of  from  20  to  HO  inches,  crops  are  liable 
to  be  entire  failures  three  or  four  years  out  of  live; 
while  with  an  Irrigation  plant  there  should  not  be  a 
failure  one  year  in  five.  In  the  arid  regions  with  less 
than  15  or  20  inches  of  rain.  Irrigation  is  a  necessity  on 
most  soils.  Here  the  work  has  been  highly  organized 
and  systematized,  so  that  the  cost  of  water  delivered  at 
the  field  amounts  from  $2  to  $5  per  acre  per  annum. 
Under  skilful  management  the  most  abundant  yields 
are  secured.  The  most  careful  management  is  required 
in  the  application  of  water  to  prevent  serious  injury  to 
the  land  and  to  avoid  actual  injury  to  the  crop  in  ren- 
dering the  plants  tender  and  liable  to  disease,  and  in 
maintaining  the  quality  and  flavor,  both  of  which  are 
liable  to  depreciate  unless  good  judgment  is  displayed 
in  supplying  water. 

Sources  of  Water  Suppli/.—T^he  principal  sources  of 
water  supply  are  streams,  surface  wells,  artesian  wells, 
and  the  storage  of  storm  waters.  For  small  irrigated 
tracts  near  cities  the  city  water  supply  may  often  be 
used  to  advantage.  In  otlier  localities  the  nature  of  the 
conditions  will  determine  the  most  economical  source 
from  which  to  obtain  the  water.  Perpetually  flowing 
streanvs,  if  situated  in  such  a  way  that  water  can  be 
carried  to  the  land  by  gravity,  have  the  advantage  of 
cheapness  of  construction  and  maintenance.  On  the 
other  hand,  if  the  stream  supplies  others  In  the  com- 
munity, there  is  liable  to  be  trouble  and  expense  in  es- 
tablishing and  maintaining  water-right  claims  and  in 
securing  water  when  needed  for  the  crop.  Questions 
arising  out  of  the  water  rights  on  streams  and  rivers  in 
the  western  states,  with  the  various  state  laws,  the 
multiplicity  of  court  decisions  on  the  most  intricate 
legal  questions  — both  in  different  states  and  different 
counties  along  the  line  of  the  stream  — the  absence  in 
most  states  of  adequate  police  or  judicial  powers  vested 
in  the  Irrigation  commissioner,  have  led  to  the  most 
perplexing  and  bewildering  state  of  affairs,  and  have  in- 
volved the  states  and  individuals  in  enormous  costs  for 
law  suits,  resulting  in  many  cases  in  the  apportionment 
of  many  times  the  volume  of  the  stream  to  the  settlers 
along  its  bank. 

The  large  planter  must  seek  some  perennial  and 
abundant  supply  of  water,  as  is  furnished  by  streams, 
but  it  is  safe  to  say  that  all  streams  of  any  size  in  the 
western  part  of  the  United  States  are  already  appropri- 
ated to  their  fullest  extent,  although  the  water  so  appro- 
priated is  not  all  in  present  use.  Smaller  planters  are 
much  more  independent  with  some  of  the  other  sources 
of  supply  mentioned  above.  Wells  from  10  to  20  feet 
deep,  with  pumps  operated  by  windmills,  or  wells  of  a 
maximum  depth  of  50  feet  operated  by  many  forms  of 
gasoline,  hot  air  or  portable  engines,  attached  to  direct 
acting  pumps  or  centrifugal  pumps,  form  in  general  a 
very  satisfactory  means  of  irrigating  small  areas. 

Over  limited  areas  artesian  wells  have  been  very  suc- 
cessfullj' used.  If  they  are  flowing  wells  delivering  a 
considerable  stream,  they  can  be  used  over  small  areas 
without  storage  reservoirs,  or  over  much  larger  areas 
with  reservoirs.  They  should  be  capped  in  all  cases, 
where  possible,  so  that  the  flow  can  be  stopped  when 
not  actually  needed. 

In  many  places  it  is  possible,  at  a  comparatively  small 
expense,  to  construct  a  dam  to  collect  the  storm  waters. 
The  magnitude  and  expense  of  such  work  will  depend 
entirely  on  the  configuration  of  the  surface,  the  area 
of  the  watershed,  the  volume  of  the  water  to  be  handled 
as  well  as  the  nature  of  the  soil,  and  the  material  out  of 
which  the  dam  is  to  be  constructed. 

Methods  of  Baising  ir«^cr.  — Various  methods  are 
used  for  raising  water  from  streams,  wells,  or  storage 
reservoirs  which  may  lie  below  the  general  level  of  the 
land  to  be  irrigated.  Hydraulic  rams  are  sometimes 
used  for  small  areas,  but  these  are  not  economical  when 
a  small  volume  of  water  is  at  hand,  as  only  about  one- 
seventh  of  the  water  can  be  collected.  Open  buckets 
carried  on  an  endless  belt,  operated  by  either  wind- 
mills, steam  power  or  even  horse-power,  are  used  with 
success  and  offer  the  advantage  of  cheap  construction. 
The  ordinary  cylinder  or  plunger  pumps  are  usually 
employed  when  the  water  has  little  or  no  sediment,  and 
are  operated  by  windmills  or  by  steam  or  other  form 
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of  engine.  When  the  water  carries  considerable  sedi- 
ment such  pumps  are  liable  to  wear  away  rapidly,  and 
the  centrifugal  pump  is  the  most  economical  form  to 
use.  The  relative  flrst  cost  of  equipment  for  pumping 
with  windmills  or  with  gasoline  or  hot  air  engines  of 
approximately  equal  horse-power  is  about  the  same. 
The  windmill,  however,  is  dependent  upon  a  mean  ve- 
locity of  wind  of  about  eight  miles  per  hour,  while  the 
engine  may  be  operated  at  any  time,  and  is  thus  more 
reliable  when  either  form  of  motive  power  is  taxed  to 
nearly  the  extreme  limit.  There  are  many  kinds  of 
windmills  on  the  market,  and  many  forms  of  home-made 
construction  are  in  use. 

Storing  and  Conducting  lyoier.  — Storage  reservoir.s 
for  streams  and  for  storm  waters  vary  in  size  and  in 
cost  as  well  as  in  mode  of  construction,  according  to  the 
character  of  the  land,  size  of  area,  volume  of  water,  na- 
ture of  the  material  of  construction,  and  demand  for  the 
water.  The  construction  of  such  reservoirs  sometimes 
involves  engineering  problems  of  the  most  dilficultkind, 
demanding  the  expenditure  of  immense  sums  of  money. 

In  the  use  of  windmills  it  is  necessary  to  have  small 
distributing  ponds  or  tanks,  as  the  direct  flow  from  the 
pump  is  usually  so  small  and  varies  so  much  with  the 
velocity  of  the  wind  that  it  cannot  be  depended  on  to 
water  any  considerable  area.  Where  it  is  stored  it  can 
be  turned  out  onto  the  land  in  large  volumes,  so  that  it 
spreads  over  the  surface  and  waters  the  whole  area  uni- 
formly. For  an  ordinary  windmill  the  ponds  are  from 
50  to  100  feet  square.  They  can  be  stocked  with  fish  and 
thus  be  a  source  of  some  revenue  and  variety  in  the 
family  supplies.  Unless  the  pond  is  situated  on  a  slight 
elevation,  the  earth  for  the  embankment  must  be  taken 
from  the  outside.  The  banks  are  usually  made  with  a 
slope  of  IH  to  1  foot.  For  a  bank  5  feet  high  and  2  feet 
across  the  top,  the  side  would  be  about  1)4  feet  and  the 
base  about  17  feet  wide.  If  the  ground  is  at  all  pervious 
to  water,  the  bottom  of  the  pond  should  be  protected 
from  undue  seepage  and  lossof  water  by  puddling.  This 
should  be  done  with  clay,  if  this  is  obtainable.  This 
puddling  is  often  done  by  driving  horses  or  cattle 
in  the  pond  while  the  surface  is  wet.  A  pond  of  the  size 
indicated  above,  operated  by  a  windmill  where  the  mean 
wind  velocity  is  about  8  miles  per  hour,  will  irrigate 
from  .^  to  5  acres  of  land  in  the  semi-arid  regions.  Such 
a  pond  could  be  counted  upon  to  irrigate  from  5  to  10 
acres  where,  as  in  the  East,  only  one  or  two  irrigations 
would  be  required  during  the  season.  The  size  of  the 
reservoirs  and  the  area  they  will  irrigate,  when  supplied 
by  steam  or  other  kind  of  engine,  will  depend  upon  the 
available  water  supply  and  upon  the  size  of  pump  and 
power  used. 

Ditches  and.  Plumes.— The  water  is  usually  carried 
from  the  stream  or  storage  reservoir  by  gravity  in  open 
ditches.  This  involves  loss  by  evaporation  from  the  sur- 
face and  by  seepage  through  the  soil.  When  the  water 
supply  is  limited  and  its  value  is  consequently  great, 
terra-cotta  pipes,  iron  pipes,  cement  or  wooden  pipes 
may  be  used .  When  the  surface  of  the  country  is  uneven 
and  ravines  have  to  be  crossed,  flumes  are  used  to  carry 
the  water  on  an  even  grade  across  the  depression. 
These  flumes  may  be  iron  pipes,  open  wooden  troughs, 
or  wooden  pipes  held  together  with  substantial  hoops. 
If  the  depression  is  not  too  great  the  ditch  may  be  built 
up  on  an  earth  embankment.  When  the  water  has  to 
pass  through  a  gravelly  soil,  or  when  for  other  reasons 
the  soil  is  very  pervious,  special  precautions  should  be 
taken  to  prevent  seepage  by  using  pipes,  cementing  the 
sides  of  the  open  ditch,  or  puddling  the  ditch  with  clay 
or  similar  material. 

Application  of  Water.  — The  water  is  usually  applied 
to  the  ground  by  flooding  over  the  whole  surface.  For 
this  purpose  the  surface  must  be  perfectly  level  and  the 
ground  carefully  prepared,  so  that  the  water  will  flow 
uniformly  and  quickly  over  the  entire  area  and  be  of 
uniform  depth  throughout.  Where  crops  are  cultivated 
in  rows  or  on  beds  the  water  is  allowed  to  flow  down  in 
the  troughs  between  the  rows,  and  there  must  be  a  suf- 
ficient head  of  water  to  reach  the  end  of  the  rows  in  a 
reasonably  short  time,  so  that  the  whole  width  of  the 
field  will  be  properly  watered. 

Where  the  surface  of  the  ground  is  so  uneven  that 
surface  flooding  cannot  be  used,  basins  are  formed  by 
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throwing  up  slight  ridges,  with  a  plow  or  other  imple- 
meut,  and  the  water  turned  into  these  basins  in  succes- 
sion and  allowed  to  accumulate  to  a  suBicieiit  extent. 
This  method  is  particularly  applicable  to  fruit  trees, 
although  it  is  occasionally  used  in  other  crops.  In  very 
sandy  soils  the  water  is  occasionally  carried  through 
the  field  in  wooden  troughs,  which  admit  of  sufflcient 
seepage  to  water  the  land.  This  prevents  the  undue 
seepage  which  might  occur  in  such  soils  if  the  water  was 
tiowed  over  the  surface.  Another  method  is  to  dis- 
tribute the  water  through  the  field  in  iron  pipes,  with 
openings  at  frequent  intervals,  in  which  nozzles  can  be 
attached  to  deliver  a  fine  spray  over  a  small  area.  With 
four  or  five  such  nozzles  an  attendant  can  water  a  con- 
siderable area  of  ground  in  the  course  of  a  day.  Such 
an  irrigating  outfit  in  Florida  was  supplied  'with  a 
power  equivalent  to  about  one  horse-power  per  acre. 
The  mains  and  laterals  were  of  1-inch  or  l.S-inch  iron 
pipes  laid  near  the  surface  of  the  ground,  the  laterals 
about  100  feet  apart,  with  hydrants  every  50  feet. 
Tanks  were  originally  used,  but  it  was  found  desirable 
to  pump  directly  into  the  mains  to  insure  a  sufficient 
pressure. 

Care  should  be  exercised  in  applying  water  to  the 
land.  Where  water  is  plentiful  there  is  a  common  prac- 
tice of  using  such  an  excess  as  to  injure  the  Havor  of 
fruit,  increase  the  liability  of  disease,  and  eventually  in- 
jure the  land  bj'the  accumtilation  of  seepage  waters  and 
of  alkali.  As  a  rule,  there  has  been  very  much  more 
damage  from  over- irrigation  than  from  the  use  of  too 
little  water.  The  first  two  or  three  years  a  soil  usually 
requires  a  considerable  amount  of  water,  but  after  be- 
coming well  moistened  to  a  considerable  depth  it  should 
require  comparatively  little  water  thereafter  to  maintain 
its  fertility.  As  it  is  not  easy  to  apply  just  the  proper 
amount,  the  excess  should  be  provided  for.  If  there  is 
any  reason  to  fear  lack  of  drainage,  the  land  should  be 
thoroughly  underdrained  before  Irrigation  is  started,  or 
at  any  subsequent  time  when  the  need  of  it  becomes 
apparent. 

Irrigation  always  should  be  supplemented  by  the 
■most  thorough  cultivation.  After  going  to  the  expense 
of  watering  the  soil  in  this  way,  it  is  poor  economy  to 
allow  the  water  to  escape  by  evaporation  or  otherwise; 
therefore  every  precaution  should  be  used  in  thorough, 
subsequent  cultivation  and  in  the  exclusion  of  weeds, 
to  conserve  the  moisture  so  applied.  The  intelligent 
horticulturist  will  find  that  in  the  use  of  this  expensive 
method  of  maintaining  a  proper  water  supply  in  the 
soil,  it  is  incumbent  upon  him,  even  more  than  if  the 
method  were  not  used,  to  give  careful  attention  to  all 
the  ordinary  methods  of  preparation  and  cultivation  in 
oriler  to  maintain  the  advantages  he  has  established  by 
the  Irrigation  plant.  Milton  Whitney. 

Sub-irrigation  in  the  Greenhouse.  — The  term  sub- 
irrigation  is  used  to  describe  a  method  of  supplying 
water  to  the  roots  of  plants  by  means  of  some  form  of 
conduit  placed  below  the  surface  of  the  soil.  In  green- 
house operations,  the  essential  features  of  the  plan  are 
a  level,  water-tight  bench-bottom,  and  tile  or  pipes  to 
serve  as  conduits  for  the  water.  The  tile,  or  pipes,  are 
laid  directly  on  the  bench  bottom,  and  over  these  the 
soil  is  spread,  usually  to  the  depth  of  about  6  inches. 
When  water  is  introduced  in  suflicient  quantities 
through  the  tile  or  pipes,  it  passes  out  at  the  joints  or 
perforations  into  the  soil. 

When  applied  to  greenhouse  operations,  the  term  sub- 
watering  has  been  proposed  by  Goff  ami  Cranefield  for 
the  reason  that  Irrigation  is  used  to  denote  watering  on  a 
large  scale  out-of  doors.  It  may  be  said,  however,  th.at 
the  words  watering  and  Irrigation  do  not  indicate  the 
scale  of  operations  with  any  degree  of  accuracy,  hence 
it  seems  as  well  to  use  an  old  word  as  to  coin  one,  es- 
pecially when  the  familiar  word  expresses  the  meaning 
intended. 

Experiments  in  watering  plants  by  this  method  were 
begun  in  the  winter  of  1890  and  1891,  at  the  Ohio  Ex- 
periment Station.  The  suggestion  came  from  the  re- 
sult obtained  in  an  effort  to  cheek  the  lettuce  rot.  Water 
was  introduced  to  the  soil  in  boxes  by  means  of  a  pipe, 
in  a  similar  manner  to  the  method  often  employed  in 
watering  hills  of  melons  and  cucumbers.  When  the 
plants  were  watered  in  this  manner,  the  lettuce  showed 


so  much  more  vigor  than  that  watered  in  the  ordinal  y 
way  that  operations  were  begun  at  once  on  a  larger  scale  . 
first  in  a  bed  on  the  ground  having  a  clay  bottom,  i^en 
on  a  water-tight  bench,  made  of  Imnber,  and  finally  on 
tile  benches,  covered  with  cement. 

In  all  of  the  earlier  experiments  the  water  was  intro- 
duced through  pipes,  or  drain-tile,  laid  about  2  feet  apart 
on  the  bottom  of  the  benches.  Goff  and  Cranefield  have 
used  brick  instead  of  tile,  placing  them  near  enough  to- 
gether to  touch.  They  were  set  on  edge  in  a  galvanized- 
iron  pan,  made  for  the  purpose.  J.  C  Arthur  clipped  off 
the  corners  of  the  bricks,  so  as  to  facilitate  the  flow  of 
water.  The  Ohio  Station  has  modified  this  plan  by  using 
common  drain-tile,  laid  so  as  to  touch,  thus  covering 
the  entire  bench  bottom,  instead  of  a  line  of  tile  evei'y 

2  feet,  as  at  first. 

Benches  made  of  lumber  have  proved  unsatisfactory 
because  of  the  swelling  and  warpin;:  df  tin*  boards. 
Solid  beds  on  the  ground  have  lu-t  li.  en  vmrrssful,  ex- 
cept where  an  impervious  clay  b"ttiiiii  i  xi^i.  .1.  Galva- 
nized-iron  adds  greatly  to  the  cost  uf  cuu.st  ruction,  and 
lasts  only  a  short  time.  The  only  suitable  bench  for 
greenhouse  sub-irrigation  is  one  made  of  materials 
which  are  not  acted  upon  by  water. 

A  well-made  tile-  and  cement-bench  seems  to  be  the 
only  form  of  construction  that  will  meet  the  require- 
ments. Such  a  bench  does  not  cost  so  much  as  to  pre- 
clude its  use,  and  will  last  as  long  as  any  other  part  of 
the  greenhouse.  In  describing  such  a  bench,  it  will  not 
be  necessary  to  enter  into  details,  except  such  as  relate 
to  the  method  of  watering  under  discussion.  The  bench 
must  be  water-tight,  or  nearly  so,  and  this  condition  is 
secured  by  spreading  a  layer  of  cement,  an  inch  or  more 
in  thickness,  over  the  tile  bottom.  It  is  not  a  matter  oi; 
any  moment  whether  flat  tile  or  common  drairf-tile  are 
used,  except  in  the  quantity  of  cement  required.  The 
cement  must  be  spread  with  care,  so  as  to  secure  a  per- 
fectly fiat,  level  bottom,  otherwise  the  water  will  not 
flow  uniformly  in  all  directions.  The  sides  of  the 
benches  are  made  of  cement  also,  but  need  be  only  2  or 

3  inches  high,  or  of  sufficient  height  to  merely  retain 
the  water.  Boards  or  slate  are  placed  outside  the  ce- 
ment wall  to  retain  the  soil.  The  tile-bottom  may  rest 
on  iron  or  wood  cross-pieces.  Wood  has  been  in  use 
for  this  purpose  at  the  Ohio  Station  for  seven  years  and 
shows  no  signs  of  decay,  because  it  is  out  of  reach  of 
the  water. 

Nine  years'  experience  shows  that  a  perfectly  con- 
structed bench  bottom,  with  the  tile  laid  2  feet  apart, 
will  serve  satisfactorily  in  distributing  the  water  to  all 
parts  of  the  bed,  provided  the  tile  are  straight,  so  as  not 
to  impede  the  flow  of  water.    The  tile  are  laid  in  the 
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same  manner  as  tile-drains,  and  lengthwise  or  crosswise 
the  bed,  as  preferred.  Better  results  are  usually  se- 
cured if  they  are  laid  crosswise  than  lengthwise,  as  it  is 
difficult  to  secure  an  even  flow  through  long  lines  of  tile. 
A  little  cement  or  mortar  is  used  at  each  joint  merely  to 
hold  the  tile  in  place  when  the  soil  is  put  in  the  bench, 
but  not  enough  to  impede  the  flow  of  tvater  from  the 


IKRIGATION 

joints.  The  first  tile  wbere  the  water  is  introduced  is 
laid  at  an  angle,  one  end  resting  on  the  edge  of  the 
bench  side.  This  leaves  a  wide  opening  at  the  first 
joint,  which  is  closed  with  cement.  A  better  plan  is  to 
use  a  curved  sewer-pipe  for  the  inlet,  but  this  is  not 
always  available.  The  picture  (Fig.  1182)  shows  how 
the  tile  is  laid  on  the  bench  bottom,  being  a  view  of  a 
side  bench  in  a  carnation  house. 
Following  Goff's  suggestion  in  the  use  of  brick,  tiles 
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1183.   Sub-irrieation  with  two  tiers  of  tile. 

have  been  used  over  the  entire  bench  bottom  with  good 
results,  and  it  seems  probable  that  this  will  be  found 
to  be  the  best  form  of  construction,  as  it  appears 
more  certainly  to  insure  an  even  distribution  of  water. 
The  method  of  construction  is  the  same  as  above  de- 
scribed, for  the  two  plans  differ  only  in  the  number 
of  tiles  employed  to  distribute  the  water.  When  the 
bench  bottom  is  covered  with  tile,  placed  near  enough 
together  so  that  the  soil  will  not  fall  between,  it  will  be 
readily  seen  that  water  introduced  at  any  point  will  flow 
to  all  parts  of  the  bed  in  and  around  the  tile.  It  needs 
simply  to  be  brought  up  to  such  a  level  that  it  will  reach 
the  soil,  when  capillary  attraction  will  complete  the  dis- 
tribution. Fig.  1183  shows  a  bench  in  a  tomato  house 
constructed  after  this  plan.  AA  are  the  inlets;  B  the 
irrigating  tile,  from  which  the  soil  has  been  removed ; 
C  is  the  tile  bench  bottom,  covered  with  cement.  The 
same  size  of  tile,  viz.,  2%-  or  3-inch,  is  used  both  above 
and  below.  D  is  the  cement  side,  which  has  been  broken 
away  to  show  the  method  of  construction.  The  outer 
board  has  been  removed  also. 

The  cost  of  construction  need  not  be  discussed  here, 
except  to  state  that  the  only  items  extra,  more  than  are 
required  in  any  well-constructed  greenhouse,  are  the 
cement  bottom  and  the  tile  in  which  the  water  is  dis- 
tributed. 

A  plan  has  been  devised  for  applying  water  to  small 
plants  in  flats  which  may  properly  be  mentioned  under 
this  head.  The  flats  are  shallow  boxes  with  slatted  bot- 
toms. When  the  plants  require  water,  the  flats  are 
placed  in  a  shallow  vat  of  water  and  allowed  to  remain 
until  the  surface  of  the  soil  appears  to  be  damp,  or  even 
wet. 

A  watering  in  this  manner  is  far  more  efficient  than 
by  the  ordinary  method.  Taken  in  connection  with  sub- 
irrigation  in  the  benches,  a  crop  of  lettuce  can  be 
brought  to  marketable  size  nearly  two  weeks  earlier 
than  when  surface  watering  is  practiced.  Anything  like 
a  full  discussion  of  results  of  experiments  in  watering 
plants  in  the  greenhouse  by  sub-irrigation  would  be  too 
voluminous  for  an  article  in  this  connection.  A  brief 
review  of  the  results  obtained  at  some  of  the  stations, 
together  with  a  short  discussion  of  .some  general  prin- 
ciples, will  serve  the  purpose  intended.  The  increase  in 
weight  of  lettuce  from  sub-irrigated  plats  over  those 
watered  in  the  ordinary  manner  has  been  reported  by 
Rane.  of  West  Virginia,  as  25  per  cent  and  by  Goff  and 
Cranefleld  as  26  per  cent.  At  the  Ohio  Station  the 
range  has  been  from  2.5  to  100  per  cent.  In  the  latter 
case  the  result  was  obtained  by  commencing  with  the 
plants  as  soon  as  taken  from  the  seed-bed,  and  carrying 


the  two  lots  through  to  the  termination  of  the  experi- 
ment, one  by  watering  altogether  on  the  surface  of  the 
soil,  the  other  by  sub-irrigation.  Each  of  the  experi- 
menters speaks  of  a  gain  in  earliuess  of  several  days 
by  sub-irrigation.  Rane  secured  similar  results  with 
long-rooted  radishes  by  this  method  of  watering,  but 
not  with  the  turnip-rooted  sorts,  while  Munson,  of 
Maine,  doubled  the  crop  by  watering  below.  Better  re- 
sults have  usually  been  secured  at  the  Ohio  Station  with 
the  turnip-rooted  than  with  the  long  varieties,  but  in 
all  cases  there  has  been  a  gain  in  favor  of  sub-irriga- 
tion, varying  from  50  to  100  per  cent.  Rane  found  that 
sub  irrigation  increased  the  yield  of  tomatoes,  but  the 
gain  was  not  large.  Essentially  the  same  results  have 
been  secured  in  Ohio.  The  tomato  crop  has  not  been 
greatly  influenced  by  the  manner  in  which  the  water 
was  applied,  and  the  same  is  true  of  beets,  while  suh- 
irrigated  cucumbers  and  parsley  have  shown  a  decided 
gain  over  surface-watered.  Carnations,  roses,  chrysan- 
themums, sweet  peas,  violets  and  smilax  have  been  un- 
der experiment  by  the  two  methods  of  watering,  and 
while  no  such  marked  results  have  been  secured  as  with 
lettuce  and  radishes,  the  sub-irrigated  plots  have  shown 
superiority  over  those  watered  in  the  ordinary  manner, 
m  nearly  all  cases.  With  carnations  the  improvement 
has  been  mainly  in  length  and  stiffness  of  stem. 

Aside  from  the  increase  of  crop  secured  by  sub-irri- 
gation, there  are  other  considerations  which  may  be 
urged  in  its  favor,  and  these  are  embodied  in  the  follow- 
ing general  propositions: 

(1)  Watering  by  sub-irrigation  in  the  greenhouse 
saves  labor.  The  amount  of  labor  saved  depends 
mostly  on  tht  completeness  of  the  arrangements  for 
watering,  but  there  is  a  saving  in  the  number  of  appli- 
cations as  well.  It  is  possible  to  reduce  the  time  em- 
ployed in  watering  a  house,  or  series  of  houses,  to  one- 
fifth  the  time  usually  required. 

(2)  Watering  by  sub-irrigation  assures  an  abundant 
and  uniform  supply  of  wafer  to  alt  parts  of  the  bed. 
Perfect  construction  of  the  benches  is  assumed  in  thi.s 
case,  but  with  such  construction  watering  becomes  al- 
most automatic,  the  only  care  necessary  being  to  look 
after  such  portions  of  the  beds  as  may,  by  position,  be 
subject  to  unusual  conditions  of  air  or  sunlight. 

(3)  Where  sub-irrigation  is  practiced  in  the  green- 
house, the  surface  of  the  soil  does  not  become  compacted, 
but  retains  its  original  loose,  friable  condition.  It  is 
true  that  where  frequent  syringing  is  practiced  the  sur- 
face of  the  soil  becomes  more  or  less  hardened,  but  not 
to  the  extent  that  occurs  in  surface-watering,  and  the 
condition  is  easily  remedied,  whereas  in  the  other  case 
it  is  not.  It  follows  that  a  heavier  soil  may  he  used  fcir 
sub-irrigation  than  with  surface-watering. 

Still  other  considerations  might  be  urged  in  favor  of 
this  method  of  watering,  but  many  of  them  would  apply 
to  special  cases  only.  Regarding  the  effect  of  the 
method  upon  insects  and  diseases,  but  little  can  be 
said.  Lettuce  rot  is  less  prevalent  upon  sub-irrigated 
plots  than  upon  those  which  are  surface-watered,  but  in 
extreme  cases  plants  succumb  to  the  disease,  whichever 
method  of  watering  is  practiced.  Munson  found  that 
radishes  suffered  more  from  the  attacks  of  millipedes 
upon  sub-irrigated  plots  than  upon  plots  watered  in  the 
usual  manner.  Nematodes  work  upon  the  roots  of 
roses,  whichever  way  the  plants  are  watered.  The  man- 
ner of  watering  has  no  apparent  effect  upon  the  red 
spider.  Even  in  houses  watered  wholly  by  sub-irriga- 
tion this  pest  is  no  worse  than  in  houses  "in  which  the  wa- 
ter is  applied  to  the  surface  of  the  soil.  It  may  be  said, 
however,  that  nearly  all  classes  of  plants  are  more  easily 
kept  in  a  healthy  growing  condition,  and  are  thus  better 
able  to  resist  enemies  of  all  sorts,  when  sub-irrigated 
than  when  supplied  with  water  in  the  ordinary  way. 

This  method  of  applying  water  to  plants  in  green- 
house benches  has  now  been  sufficiently  tested  to  de- 
termine its  value.  All  that  now  remains  is  to  devise 
ways  and  means  to  utilize  what  is  known  concerning  it. 
The  adaptation  to  suit  particular  cases  must  be  made  by 
individuals,  but  this  will  be  far  easier  in  the  future 
than  in  the  past,  because  better  methods  of  construction 
prevail  than  formerly.  The  success  of  sub-irrigation  in 
the  greenhouse  is  now  simply  a  question  of  mechanics. 
W.  J.  Green. 
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ISATIS  (meaning obscure}.  Crncifera>.  This  includes 
the  Dyer's  Woad,  /.  tinctoriu,  formerly  cult,  for  a  blue 
dye,  but  no  longer  advertised.    Csesar  relates  that  the 


1184.  Isoloma  TydEca(X>2). 


ancient  Britons  used  the  Woad  for  staining  their  bodies, 
and  the  word  Britain  itself  comes  from  an  old  Celtic 
word  meaning  painted.  Before  indigo  became  common 
in  Europe,  the  Dyer's  Woad  produced  the  chief  blue 
coloring  matter  for  woolen  cloth.  The  introduction  of 
indigo  in  the  seventiiuth  cioitury  destroyed  this  im- 
portant industry,  not  witliout  c.pposition.  Dioscorides 
and  Pliny  mention  Imlli  tin'  Dvit's  Woad  and  indigo. 

/.  tineldria,  Linn.,  is  ratlier  tall,  glabrous  and  glau- 
cous: stera-lvs.  lanceolate,  entire,  sessile,  somewhat  ar- 
row-shaped: fls.  small,  yellow,  borne  in  early  summer, 
on  panicled  racemes.  Instead  of  apod,  opening  length- 
wise by  valves,  it  has  a  closed  fruit  like  on  the  samara 
of  an  ash,  1-celled,  1-seeded.  indehiscent,  wing-like.  It 
is  a  biennial,  and  common  in  Europe. 

ISCHAKUM.    See  Biarnm. 

ISMfiNE.    Now  referred  to  ITjimenocaUis. 

ISNAKDIA.    Includes  a  few  species  of  Lmlwigia. 

ISOCHiLUS  (Greek,  c^KoZ  ?ip).  OrchidHceo'.  A  genus 
of  no  commercial  value.  Plants  epiphytic,  with  tall, 
slender,  leafy  stems,  without  pseudobulbs,  bearing  a  few 
small  fls.  at  the  summit.  Sepals  erect,  free,  keeled ;  pet- 
als similar  but  plane ;   labellum  like  the  petals  and  united 
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with  them  to  the  base  of  the  column,  somewhat  sigmoid 
below  the  middle:  column  erect,  long,  without  wings: 
pollinia  4.    About  5  species  in  Braz.,  Mex.,  and  W.  Ind. 

lineiriB,  R.  Br.  Slender,  1-lJ^  ft.  high,  leafy:  Ivs.  dis- 
tichous, linear,  striate,  obtuse,  emarginate,  1,^2  in.  long: 
fls.  purple,  borne  in  a  short,  terminal  spike.  March. 
(Trowing  on  rocks  and  trees  in  thick  woods,  Jamaica, 
Trinidad,  Brazil,  etc.    B.R.  9:745.    L. B.C.  14:1341. 

H.  HAS.SELBRING. 

IS6LEPIS.    See  Scirpus. 

ISOLdMA  [equal  border).  Gesner- 
I  lutUideii  Tyd(va .  Sixty  or  more 
]  I  1  American  plants,  very  closely 
II  It  Gesneria  and  Achimenes. 
I  in  (Tcsneria  distinguished  by  ab- 
s  1  i.e  of  well-formed  tubers  and  char- 
1  ttrs  of  capsule  and  anthers,  and  the 
)  lobes  of  the  disk  equal;  from  Achim- 
enes m  the  more  tubular  flowers  and 
lobed  disk.  The  culture  is  the  same 
as  for  Achimenes  and  Gesneria.  Seeds 
of  the  iiewerhybrids  germinatequickly, 
and  plants  bloom  the  same  year.  It  is 
probable  that  the  pure  species  are  not 
in  the  trade.  Like  Achimenes,  Ges- 
neria and  Gloxinia,  they  have  been 
much  hybridized  and  varied.  It  is 
probable  that  they  are  hybridized  with 
Achimenes  and  Gesneria.  Tydaea  is  a 
garden  genus.  It  is  not  known  how 
the  current  forms  have  originated. 
Some  of  the  recent  ones  have  fringed 
fls.  (Gn.  55:1223). 

Tyiaea  {Achiminesplcta,  Benth.  Ty- 
daa  picta,  Dane. ).  Fig.  1184.  One  to  2 
ft.,  hairy:  Ivs.  cordate-ovate,  coarsely 
serrate,  spotted  and  reticulated  with 
pale  green  or  silvery  green,  with  a 
broad  light  zone  down  the  center:  fls. 
single,  on  long,  axillary  stems,  nod- 
ding, the  orifice  oblique  and  lobes  ob- 
tuse, the  upper  longirudinal  half  of  the 
fl.  red,  the  lower  half  vellow  and  red- 
s|i..tt(..l.  ('iilombia.  B.Sl.tl'Jf,  (adapted 
]ii  Fii;.  llsn.  K.R.31:4'J.  F.S.  1:17- 
Is.  — On  this  species  Decaisne  founded 
the  genus  Tyda?a  in  1848.  This  species 
has  been  called  Isoloma  pictnm,  but 
this  name  was  taken  by  Planehon  in 
18.")0  to  '51  for  the  Gesneria  picta  of 
Hook.,  which  is  a  very  different  plant. 
See  F.S.  G:586.  B.M.4431.  This  latter 
plant,  the  first  Isoloma  pictnm,  is  ap- 
parently not  in  commerce. 

amdblle,  Mottet  {Tydwa  amdbllls,  Planch.  &  Lind.). 

rect,  hairy:    Ivs.  ovate,  more  or  less  tapering  to  the 
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petiole,  bluntly  serrate,  purplish  on  the  veins :  Rs. 
hairy,  pendent,  dark  rose  dotted  with  purple,  paler  inside. 
Colombia.    B.M.  4999.    R.H.  1859,  p.  25.    F.S.  10:1070. 
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Cecilije,  Nicliols.  {Ti/dcea  Cecilice,  Andre').  Much  like 
/.  iniinhih,  I. lit  Ivs.  marked  with  violet  and  silvery 
zoiirs  .ir  hli.t.li.s:  lis.  2  or  3  from  each  axil,  the  fls.  pale 
ro^t'  uiitsi.lr  and  striped  in  the  throat,  and  the  limb  pur- 
ple-spotted.   Colombia.    I.H.  23:260. 

ocell^tum,  Benth.  &  Hook.  (Achimenes  oceU&ta, 
Hook.).  Short-hairy  on  the  stem:  Ivs. ovate-acuminate, 
serrate,  green:  fls.  small,  on  peduncles  shorter  than  the 
Ivs.,  the  tube  and  short,  rounded  lobes  red,  the  seiu:- 
ments  marked  with  whitish  and  black  spots.  Panama. 
B.M.  43.59. 

Jaliscanum.  Wats.  Fig.  1185.  Herbaceous  or  some 
what  woody  at  the  base,  1  ft.,  pubescent:  Ivs.  opposite, 
oblong-lanceolate  to  ovate-lanceolate  to  ovate,  shorl- 
acuminate,  short-stalked,  serrate:  fls.  2-4  on  an  axillary 
peduncle,  the  corolla  an  inch  long,  tubular  and  short- 
lobed,  pubescent,  scarlet.  Mex.— A  worthy  plant,  not 
yet  in  the  trade,  but  has  been  cult.  l   H.  B. 

ISONANDEA  (Greek,  equal  anthers).  Sapotacea. 
Jsonandra  Gtttta  is  a  large-leaved  E.  Indian  tree,  which 
furnishes  the  best  commercial  gutta-percha.  The  name 
has  appeared  in  one  southern  catalogue,  but  the  plants 
were  found  to  be  not  true  to  name.  This  plant  should 
be  called  Dicliojjsis  GuiUi.  In  Dichopsis  the  floral  part.s 
are  in  6's,  stamens  12,  and  the  seeds  have  no  albumen, 
while  in  Isonandra  the  floral  parts  are  in  4's,  the  sta- 
mens 8,  and  the  seeds  albuminous.    See  Sahher  Plants. 

Giitta,  Hook.  Properly  Dichdpsis  Outta,  Benth.  & 
Hook.  GuTTA-PEKCHA  TREE.  Lvs.  leathery,  elliptic, 
ahiuptly  pointed     Malaya.    R.H.  18'.I8,  p.  441. 

ISOTOMA  (Greek,  equalli/  cut ;  referring  to  the  co- 
rolla, and  true  only  by  contrast  with  Lobelia).  Oom- 
pannldcete.  This  includes  a  plant  treated  as  a  half-hardy 
annual,  which  grows  about  a  foot  high,  has  curiously 
cut  foliage,  and  odd  fls.  with  asleuder  bent  tube  1  in.  or 
more  long,  and  5  slender  spreading  lobes,  each  ^in. 
long.  Among  allied  generaof  garden  value,  Centropogon 
and  Siphocampylus  have  the  stamens  fastened  at  the 
base  of  the  tube,  while  in  Isotoma  they  are  at  the  top  or 
above  the  middle.  (Centropogon  has  an  indehi.scent 
berry:  Siphocampylus  a  capsule  2-valved  at  the  top  like 
Isotoma.  I  Downingia  has  a  tube  of  stamens  free  from 
the  corolla. 

axill&Tis,  Lindl.  Perennial,  flowering  the  first  year  so 
as  to  appear  annual,  but  forming  at  length  a  hard  root- 
stock,  erect,  with  few  spreading  branches:  lvs.  lineal", 
irregularly  pinnatifid,  2-3  in.  long,  lobes  linear  :  pedi- 
cels axillary,  2-6  in.  long:  fls.  large,  bluish  purple,  pale 
outside.  Australia.  B.M.  2102  {a,s  Iiobelia  senecioides) 
and  5073  (as  Isotoma  senecioides,  var.  subpinnatifida). 
—  Not  in  cult. 

petraea,  F.  Muell.  Identical  with  the  above,  except  that 
the  lvs.  are  ovate-oblong  or  elliptical.  Australia.  The 
plant  in  the  trade  is  said  to  have  cream-colored  fls.,  and 
is  sold  as  a"Lemon  Verbena,"  a  name  which  properly 
belongs  to  Lantana. 

ITALIAN  MAY.    Spinm  hypericlfolla. 

IT£A  (Greek  name  of  the  willow;  because  it  has  wil- 
low-like lvs.,  and  grows  near  the  water).  Saxifragtl- 
cece.  A  genus  of  trees  and  shrubs,  numbering  about  5 
species,  inhabiting  eastern  N.  Amer.  and  eastern  Asia, 
whose  one  representative  in  cultivation  is  /.  Virgitiica, 
a  low,  upright,  somewhat  coarse  shrub,  best  known  by 
its  long,  upright  racemes  of  small  white  fls.  appearing 
about  July  1,  in  Massachusetts,  and  its  brilliant  autumn 
coloring.  In  nature  it  inhabits  low,  wet  places.  In  cul- 
tivation it  seems  to  adapt  itself  to  almost  any  soil.  It  is 
not  perfectly  hardy,  but  grows  rapidly  and  seems  endur- 
ing of  both  sun  and  shade.  In  ornamental  use  it  is 
planted  in  masses  or  mixed  with  other  shrubs  of  similar 
character  in  the  shrubby  border  or  at  the  edge  of  woods. 
Its  somewhat  coarse  character  does  not  favor  its  ap- 
proach to  more  refined  objects.  In  autumn  it  becomes 
a  brilliant  red.  It  is  prop.' from  seed,  by  cuttings  and 
by  division  of  roots,  which  spread  slowly  and  form 
clumps  of  stems.    It  may  be  collected  from  the  wild. 
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Virginica,  Linn.  Vikginian  Willow.  Fig.  1186.  A 
shrub,  1  '.>-6  ft.  high,  usually  not  more  than  2-3  ft.  high 
of  upright,  somewhat  slender  habit:  lvs.  deciduous 
ternate,  oblong,  pointed,  minutely  serrate,  smooth  green 
above,  pale  and  slightly  pubescent  below,  petioled,  with 
out  stipules,  1-3  in.  long:  tis.  regular,  3  lines  long,  fra 
grant,  white,  in  solitary,  erect,  hairy,  simple,  dense,  ter 
minal  racemes  2-6  in.  long,  given  a  greenish  white  ef- 
fect by  tlie  stamens  and  pistils,  not  particularly  showy 
appearing  late  June  and  July;  calyx  5-cleft,  persistent 
nearly  free  from  the  base  of  the  ovary;  corolla  of  5  Ian 
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ceolate,  nearly  erect  petals  and  longer  than  the  5  sta- 
mens :  capsule  slender,  longitudinally  2-furrowed,  2- 
celled,  many-seeded,  splittins  through  the  simple  style 
and  partition.  Pa.  and  N.  J.  to  Fla.  and  La.  B.M.  2409. 
A.  Phelps  Wtman. 
IVA  (named  after  Ajnga  Tva,  from  its  similar  smell). 
Cotnpdsitip.  This  includes  I.frutescens,  Linn.,  the  Marsh 
Elder  or  High-water  shrub,  a  native  hardy  perennial 
of  no  garden  value,  which  is,  nevertheless,  on  record  as 
having  been  cult.  It  grows  3-12  ft.  high  in  salt  marshes 
and  on  muddy  seashores,  has  serrate  lvs.  and  fis.  as  in- 
conspicuous as  those  of  a  ragweed.  See  B.B.  3:292  and 
Gray's  Manual. 
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IVfiSIA.    All  referred  to  Potentilla. 

IVY.  The  common  or  English  Ivy  is  Heilera.  Boston 
l,=Amp<;lopsis  trioispiilatii .  German  I. =  Climbing 
Senecio  and  Id  rtiiuriu  i/hihra.  Ground  I.  — .V./'c/ff 
Olechoma.  Kenilworthl. =//iH(irir(  CiiiiihiilarKi.  Poison 
l.=Bhus,  H.  T'lsii-nilfinlicit.  .Some  authors  think  that 
two  species  of  Rhus  are  confused,  R.  radicans  being 
the  common  Poison  Ivy  of  the  North,  and  R.  Toxico- 
dendron being  a  shrub  of  the  .South. 

IXIA  (Greek,  bird  lime;  said  to  refer  to  the  juice). 
Iriduceie.  Ixias  are  delightful  tender  bulbs  originally 
from  the  Cape  of  Good  Hope,  with  attractive  grass-like 
foliage  and  spikes  of  flowers  borne  in  early  spring,  ex- 
hibiting an  exceptionally  wide  range  of  colors.  They 
grow  about  1%  ft.  high  on  the  average,  with  an  un- 
branched  stem,  a  spike  3-8  in.  long,  containing  6-12  tls. 
each  lK-2  in.  or  more  across.  The  tis.  have  a  very 
slender  tube  usually  about  ]4  in.  long,  and  6  segments. 
The  following  colors  are  all  well  marked  in  Ixia:  white, 
yellow  in  at  least  .'J  shades,  orange,  lilac,  rose,  pink, 
crimson,  light  and  dark  purple,  ruby  red,  pale  blue,  and 
even  green.  Perhaps  the 
only  important  colors  lack- 
ing are  sky-blue  and  red  in 
the  bright  shades  of  scarlet 
and  vermilion.  The  flowers 
may  be  concolorous  (all  of 
one  color)  or  these  same 
shades  may  be  com- 
bined with  an  eye. 
Most  of  our  cultivated 
forms  seem  to  have  an 
eye  of  brown,  purple 
or  almost  black,  but 
there  have  been  kinds 
with  a  white,  blue  or 
green  eye.  Occasion- 
ally there  is  a  ring  of 
brown  color  above  the 
purple.  Add  to  this  that  the 
backs  of  the  segments  may 
be  more  or  less  suffused 
with  various  colors(usually, 
however,  tliat  of  the  eye) 
and  the  ititeresting  possibili- 
ties of  Ixias  in  color  combi- 
nations can  be  imagined. 
Sooner  or  later  all  good 
gardeners  yield  to  the  fascination 
of  bulbous  plants,  and  whoever 
has  not  yet  succeeded  in  growing 
Ixias  has  something  to  live  for. 

Ixias  number  their  cultivated 
varieties  by  the  hundreds.  Next 
to  Crocuses  and  Freesias  they 
have  no  rivals  in  point  of  popu- 
larity among  spring -blooming 
bulbs  of  the  important  Iris  fam- 
ily, which  rejoices  in  the  posses- 
sion of  such  splendid  summer- 
blooming  bulbs  as  Iris,  Gladiolus  and  Montbretia.  Cul- 
turally they  belong  to  the  same  class  with  Babiana  and 
Sparaxis,  which  are  also  desirable  and  distinct  in  gen- 
eral appearance  and  coloring,  but  are  outstripped  by 
Ixias  in  popularity  and  in  number  of  varieties.  Botani- 
cally,  these  three  genera  belong  to  the  Ixia  tribe,  in 
which  the  fls.  are  spicate,  not  fugitive  and  never  more 
than  one  to  a  spathe.  The  stamens  of  Ixia  are  equi- 
lateral; those  of  Babiana  and  Sparaxis  unilateral.  Ixias 
have  about  6  erect  grass  like  Ivs.  arranged  in  2  ranks; 
Babiana  has  plaited,  hairy  Ivs. 

Bulb  catalogues  give  no  hint  whatever  as  to  the 
parentage  of  the  numerous  named  varieties.  Not  one 
of  them  mentions  /.  maciilata  nor  /.  columellnris, 
which  were  the  two  all-important  parent  stocks.  Of  the 
23  species  recognized  by  Baker  in  Flora  Capensis, 
vol.  6, 1896,  only  /.  viridiflora  appears  as  a  trade  name, 
but  I.  .ipeciosa  and  panieulaia  are  advertised  under 
their  synonyms  craterioides  and  longiflnm.  I.  crocata 
is  Tritonia  crocata,  anti  /.  hybrida  of  the  trade  is  not 
the  hybrida  of  the  botanists,  but  means  nothing  more 
than  mixed  varieties. 
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Before  speaking  of  the  dominant  types,  it  is  conve- 
nient to  mention  some  very  distinct  species  which  aie 
still  cultivated  in  a  condition  not  essentially  different, 
botanically,  from  the  wild  types.  /.  paniculata  is  in- 
stantly distinguished  from  all  other  Ixias  in  cult,  by  its 
very  long  tube,  which  is  often  3  in.  long.  It  is  also  the 
last  to  bloom.  /.  viridiflora  is  unique  in  the  genus  for 
its  green  flowers,  and  it  is  one  of  the  few  green-flowered 
plants  that  are  attractive.  Whether  this  species  li:is 
hybridized  with  the  other  dark-eyed  species  is  conjec- 
tural. At  any  rate,  the  prototype  is  a  popular  plant 
to-day. 

Of  86  named  varieties  received  from  3  leading  dealers 
in  America,  England  and  Holland,  and  suppo.s"ed  to  be 
a  representative  collection,  all  but  a  bare  dozen  seem  to 
be  the  offspring  of  /.  nuiculata  and  /.  cohoiiellaiis. 
Both  of  these  species  have  a  purple  or  purple-black  eye, 
sometimes  brown,  and  the  white  and  yellow  colors  of  the 
segments  are  derived  from  »i«c»/ff(a,  while  the  lilac  and 
purple  shades  of  the  segments  are  derived  from  colnmel- 
laris.  Baker  makes  no  distinction  between  these  two 
prototypes  except  that  of  color.  The  common  opinion 
is  that  Ixias  hybridize  freely,  both  at  the  Cape  and  in 
cultivation,  and  it  is  usually  said  that  they  are  now 
so  thoroughly  mixed  by  hybridization  and  selection 
that  it  is  impossible  to  refer  any  of  the  named  horti- 
cultural varieties  to  their  proper  species.  Neverthelt  ss, 
from  a  study  of  the  specimens  mentioned  above  and  the 
colored  plates  cited  below,  the  writer  ventures  the  opin- 
ion that  the  vast  majority  of  cultivated  Ixias  are  eyed 
forms,  which,  W'ith  the  exception  of  viridiflora,  can  be 
readily  referred  either  to  viaculufa  or  to  columellariii, 
and  that  all  such  forms  could  be  reproduced  without 
hybridization 'if  the  original  types  were  reintroduced 
from  the  Cape  and  subjected  to  an  equal  period  of  selec- 
tion. 

The  real  mystery  in  Ixia  is  why  the  self-colored  forms 
are  so  little  cultivated.  There  are  at  least  7  species  wit  li 
self-colored  fls.  which  should  be  obtained  directly 
from  the  Cape,  if  necessary,  for  they  would  all  make 
decided  additions  to  the  Ixias  that  are  in  common  culti- 
vation. These  are:  ;io/(/A'/((c/i?/rt,  pure  white;  flexuosa, 
white,  veined  rose,  with  tine  red  and  purple  varieties; 
flWsfa/fl,  a  superior  pink;  lufen ,  ortiii^e;  patens,  bright 
red;  speciosa,  ruby-red,  and  odoriita,  yellow.  Of  the 
eyed  forms  ovata,  a  bright  red  flower,  should  be  added, 
as  this  color  seems  to  be  lacking  among  the  varieties 
that  are  commonly  cultivated;  also  monadelpha  in  its 
variety  with  pale  blue  segments. 

One  of  the  most  desirable  of  all  these  little-known 
types  is  /.  speciosa,  which  is  shown  in  the  Botanical 
Magazine,  with  a  delightful  ruby-red  color,  untouched 
with  any  suggestion  of  purple,  lilac  or  allied  shades. 
This  form  would  seem  to  promise  to  the  hybridizer  the 
possibility  of  several  distinct  shades  of  red  that  now 
seem  to  be  practically  unknown  in  cultivated  Ixias.  A 
synonym  of  /.  speciosa  is  /.  craterioides,  which  is  a 
common  trade  name,  but  it  is  doubtful  if  the  ruby-red 
form  is  in  general  cultivation.  At  any  rate,  it  has  not 
been  sufficiently  exploited.  The  dearth  of  good  colored 
plates  of  modern  cultivated  Ixias  is  out  of  all  proportion 
to  their  commercial  and  artistic  value.  The  writer  has 
no  record  of  any  good  one  since  that  published  in  1884  in 
"The  Garden." 

Ixia  flowers  are  charming  in  every  stage  of  develop- 
ment. At  first  the  flowers  are  erect  and  cup-shaped. 
They  close  at  night  and  remain  closed  on  dark  days. 
As  they  grow  older  they  open  wider  and  become  more 
star-shaped.  The  reader  may  judge  by  l^ig.  1187  of  the 
beauty  of  the  flowers  in  theirdrooping  stage.  The  plants 
remain  in  flower  for  three  weeks,  though  the  faded 
flowers  at  the  bottom  of  the  spike  should  be  taken  off 
toward  the  end  of  the  period.  As  cut-flowers,  they  are 
presentable  for  a  week  or  two.  ^.  m. 

Culture  of  Ixias  Odt-of-doors.  — The  writer  has  al- 
ways liked  Ixias,  but  has  considered  that  it  is  too  much 
trouble  to  grow  them  under  glass.  They  are  vastly  more 
satisfactory  when  grown  outside.  The  planting  of  the 
bulbs  should  be  delayed  until  the  last  moment,  because 
Ixias  are  more  inclined  than  most  things  to  make  an  au- 
tumnal growth.  They  should  be  planted  3  inches  deep, 
as  late  as  November  30.    In  planting  bulbs  it  is  always 
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well  to  sprinkle  a  handful  of  sand  on  tlie  spot  where 
the  bulbs  are  to  lie.  This  htdps  the  drainage,  especially 
on  heavy  lands,  and  prevents  rotting.  The  bulbs  should 
then  be  covered  with  about  3  inches  of  leaves,  hay,  or 
better  still,  pine  needles.  In  the  latitude  of  Boston, 
bulb  beds  can  be  uncovered  during:  the  first  week  of 
April.  However,  there  will  still  be  sharp  frosts  to  nip 
the  tender  shoots  that  have  started  beneath  the  winter 
covering.  Consequently  a  little  hay  or  other  covering 
material  should  be  left  near  by,  where  it  can  be  easily 
gotten  when  a  chilly  evening  threatens.  In  ten  days 
the  young  sprouts  will  become  sufficiently  hardened  to 
withstand  any  subsequent  cold.  Even  such  hardy 
things  as  Alliums,  when  first  uncovered,  can  hardly 
withstand  any  frost  at  all.  It  is,  however,  a  mistake  to 
wait  two  weeks  longer  and  then  permanently  uncover 
the  bulb  beds,  for  by  that  time  the  early-starting  things 
are  likely  to  be  so  lank  and  long  that  they  never  attain 
ideal  sturdiness.  It  is  better  to  uncover  too  early  than 
too  late.  The  secret  of  success  with  Ixias  outdoors  is 
largely  in  hardening  the  plants  in  early  spring  and  in 
never  allowing  them  to  grow  too  fast  under  cover, 
where  they  become  yellow  and  sickly.  During  the  win- 
ter shutters  can  be  phiced  over  the  bulb  beds  to  shed 
the  rain;  but  the  bulbs  do  as  well  without  this  protec- 
tion, though  they  may  be  later  in  starting.  Of  course, 
Ixia  bulbs  cannot  stand  any 
freezing,  and  they  must, 
^^--;3»^K,>^  therefore,  be  planted  in  un- 

^        ( JJ  ^^— ~'  frozen   soil.     After    flower- 

ing, let  the  bulbs  remain  in 
the    soil    until   the  end   of 
July  :    then  take   theui  up, 
and   store  them,  not  in  dry 
earth,  but  in  boxes  without 
any  packing.    Let  them  re- 
main  in    a  dry   place   until 
tliey  are  wanted  for  Novem- 
ber planting.    In  the  south- 
ern part  of  England   Ixias 
can  be  planted  6  inches  deep 
in  hardy  borders  as  late  as  Decem- 
ber,  and    Krelage,  perhaps  thinking 
of   still   warmer    regions,  considers 
ias  as  summer-blooming  bulbs,  and 
advises    planting    from   October    to 
December.     In  the  writer's   experi- 
ence, the  flowers  from  the  old  bulbs 
are  not  at  all  inferior  in  succeeding 
years :  indeed,  the  contrary  has  been 
the  case,  and  the  bulbs  he  raises  are 
vastly  superior  to  the  ones  he  buys. 
Amateurs  are  commonly  advised  to 
throw  away  the  offsets  because  fresh 
bulbs    are   cheap.      Yet  the   under- 
signed   finds   that   many  of  the  off- 
sets bloom  the  first  year  and  nearly 
all  of  them  the  second. 

It  is  commonly  thought  that  if 
Cape  bulbs  are  ever  raised  com- 
mercially in  America,  California  or 
the  coastal  plain  of  the  southern 
states  would  be  the  fittest  regions  for 
the  industry.  The  writer  knows  of 
Ixias  being  raised  commercially  near 
Boston  with  every  prospect  of  suc- 
cess. It  is  strange  that  Tritonias, 
Sparaxis  and  Babianas  cannot  be 
grown  in  the  same  way,  though  it  is 
sotne  consolation  that  they  can  be  so 
easily  grown  in  pots.  To  the  under- 
signed Ixias  are  the  most  pleasing 
of  all  bulbs.  He  has  thousands  in 
bloom  in  the  month  of  June,  and 
thinks  they  make  a  braver  show  even 
than  tulips.  w.  e.  Endicott. 

CfLTt'RE  OF  Ixias  in  Greenhouses.— Ixia  bulbs  can 
be  planted  any  time  from  September  1.5  to  October  an,  the 
sooner  thebetter.  In  general,  tender  bulbs  of  small  size 
tend  to  lose  vitality  when  kept  a  long  time  in  the  dry 
airof  warehouses.  Ixia  bulbs  should  be  planted  an  inch 
deep,  5  or  6  in  a  5-in.  pot,  or  8  to  10  in  a  6-in.  pot.  They 


1188.    Ixia 
paniculata  (X  3^). 


like  a  compound  of  sandy  soil  and  leaf-mold.  It  is  sup- 
posed that  three-fourths  of  the  failures  with  Ixias  are 
due  to  hasty  forcing.  The  pots  should  be  stored  under 
a  bench  or  in  a  rather  dark  cellar,  at  a  temperature  of 
45°.  The  object  is  to  hold  back  the  tops  while  the  roots 
are  growing,  in  order  to  get  stocky,  well  colored,  slowly 
started  shoots.  They 
need  no  water  until 
growth  has  started.  Then 
water  carefully  until  the 
flowers  come,  as  the 
young  plants  are  liable 
to  rot  at  the  surface  of 
the  ground.  While  flow- 
ering water  freely.  Af- 
ter flowering,  some  gar- 
deners give  the  plants 
no  water.  Others  keep 
the  soil  moist  until  the 
leaves  turn  yellow,  and  then 
gradually  withhold  water.  As  lo 
temperature,  the  plants  may  be 
brought  into  a  cool  greenhouse 
(50°)  when  well  started,  and  to- 
wards the  end  of  January  may  be 
given  5°  more  heat  if  flowers  are 
desired  as  early  as  the  middle  of 
March.  Ixias  have  to  be  staked  ' 
and  tied.  The  old  bulbs,  from' 
which  the  offsets  have  been  re- 
moved, may  be  used  again.  Ixia 
bulbs,  which  are  really  fibrouv- 
coated  corms  about  i-2  in.  thick, 
keep  as  well  as  Freesias.  Seed- 
lings flower  the  third  year. 

W.  M. 
CuLTDRE    OP   Ixias    in   Coi.h- 
FRAMES.— Choose  for  the    frame 
an    open    place,    sheltered    from    1189.  Ixia  maculata. 
north   and    west    winds.     In   its  (x  J3.) 

construction    give   especial   care 

to  providing  good  drainage,  to  close-fitting  and  snug 
banking,  so  that  frost,  mice  and  moles  can  be  kept  out.  A 
sandy  soil,  without  manures,  is  safest  and  best  for  Ixias. 
If  fertilizersareused  they  must  be  placed  several  inches 
below  the  bulbs,  never  in  contact  with  them.  As  in  out- 
door culture,  the  bulbs  must  be  planted  late  and  in  soil 
well  dried  by  placing  the  sashes  over  the  frame  some 
time  beforehand.  Plant  about  3  inches  deep,  as  far 
apart,  and  treat  afterwards  much  as  in  greenhouse  cul- 
ture. Take  off  the  sashes  in  early  May  to  show  the  mass 
of  rich,  odd  flowers  which,  ordinarily,  will  open  about 
that  time  and  last  for  several  weeks.  If  the  frame  is  to 
have  other  tenants  through  the  summer,  the  Ixias  may 
be  taken  up  after  their  tops  are  dead  and  stored  in  dry 
sand  till  planting  time  comes  around  again.  Otherwise, 
merely  cease  watering  as  the  tops  of  the  Ixias  die  down, 
and  put  on  the  sashes  again,  tilting  them  so  that  they 
will  give  air  and  shed  rain.  l.  Greenlee. 

INDEX. 

aristjita.  3.  lutea,  6.  paniculata,  2. 

columellaris,  10.  maculata,  9.  patens.  7. 

craterioides,  8.  monadelpha,  1.1.  polystachya.  4. 

flexuosa,  5.  odorata.  1.  speciosa,  8. 

tongiflora,  2.  ovata,  U.  viridiflora,  12. 

A.    Tube  of  perianth   dilated    below   the    limb  into   a 
distinet  funnel. 

1.  odorita,  Ker.    FIs.  pure  yellow.    B.M.  1173. 

AA.    Tube  of  perianth  not  dilated. 
B.    Length  of  tube  S%-3  in. 

2.  panicul&ta.  Delaroche  ( /.  longifldra,  Berg.).  Fig. 
1188.  Segments  white,  often  tinged  red;  throat  same 
color  or  black.    B.M.  250  and  1502. 

BB.    Length  of  tube  1  in. 

3.  aristflta,  Ker.  FIs.  whithsh,  according  to  Baker,  but 
a  fine  pink  in  B.M.  589. 
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BBB.    Length  of  tube  Vz-K  in. 

C.    Segments  %  in.  long  or  less. 

D.    Color  white. 

4.  polystachya,  Liun.   No  eye.   B.M.  623. 

pi>.    Color  shades  of  red  or  lilite. 

5.  flexuosa,  Linn.    No  eye.    B.M.  624. 

cc.    Segments  more  than  K  in.  long. 
D.    Fls.  self-colored. 

E.  Color  yellow  or  orange. 

(!.  mtea,  Baker.   Fls.  "uniformly  rlopp  hright  yellow," 
according  to  Baker,  but  orauge  iu  B.M.  846. 
EE.   Color  red. 

F.  Segments  %-%  in.  long. 

I.  patens,  Ait.  Fls.  pale  red,  accoriling  to  Baker,  but 
<letp  rosy  red  in  B.M.  522. 

FF.  Segments  %-l  in.  long. 

8.  specidsa,  Andr.  (/.  cmterio'ides,  Ker. ).  Fls.  dark 
criinsou,according  to  Baker,  but  rich  ruby-red  in  B.M. 594. 

DD.  l^ls.  with  an  eye  of  brown,  jrurple  or  black. 
E.   Color  of  segments  while  to  yellow. 

9.  maculata,  Linn.  Fig.  1189.  Fls.  typically  yellow, 
according  to  Baker.  B.M.  539  (orange).  Tlie  following 
natural  varieties  show  tlie  range  of  color.  Var.  ochro- 
letioa,  Ker.  Segments  .<iulfnr-yellow;  eye  brown.  B.M. 
1285.  Var.  nigro-Albida,  Klatt.  Segments  white;  eye 
black.  Var.  ornata,  Baker.  Fls.  flushed  bright  red  or 
purple  outside. 

EE.    Color  of  segments  lilac  to  purple. 

10.  columell^ris,  Ker.  Typically  with  bright,  mauve- 
purple  segments  and  blue  throat.   B.M.  G30. 

EEE.   Color  of  segments  hright  red. 

II.  ovita,  Klatt.    Andrews  Bot.  Rep.,  plate  23. 

EEEE.    Color  of  segments  green. 

12.  viridiSIdra,  Lam.  Typically  with  pale  green  seg- 
ments and  black  throat.  B.M. 549.  L.B.C.  16:1548.  F.S. 
2:124.  Var.  cana,  Eckl.  Segments  pale  blue;  throat 
black.  B.M.  789  (as  /.  maculata  amelhystinn).  _\&t. 
Cffisia.Ker.  Segments  pale  lilac;  eyegreenish.  B.R. 7:530. 

EEEEE.   Color  of  segments  pale  blue. 

13.  monadelpha,  Delaroche.  Only  species  in  the  genus 
that  does  not  have  free  anthers.  B.M.  607;  1378. -Seg- 
ments typically  lilac,  but  there  are  forms  with  claret- 
red,  blue  or  pale  yellow  segments,  combined  with  eyes 
and  markings  of  various  colors.  -^r    yi 

IXIOLlBION  (Greek, OM  Ixia-Hlce  lily).  AmaryllidA- 
ce(V.  A  genus  of  2  species  of  hardy  bulbs  from  western 
Asia,  with  umbels  of  5-9  deep  blue  or  violet,  6-lobed 
fls.  each  2  in.  across,  borne  in  spring.  Perianth  regular, 
without  any  tube  above  the  ovary;  segments  oblanceo- 
late;  stamens  shorter  than  the  segments,  attached  to 
their  claws.  The  nearest  cultivated  allies  are  Alstroe- 
meria  and  Bomarea,  which  have  no  distinct  rootstock, 
while  Ixioliriou  has  a  bulbous  rootstock.  Monogr.  by 
Baker,  AmaryllideiP,  1888. 

montinum,  Herb.  {I.  Pdllasii,  Fisch.  &  Mey. ).  Bulb 
ovoid,  1  in.  thick,  with  a  neck  2-3  in.  below  the  basal 
tuft  of  Ivs.:  stem  about  1  ft.  long:  Ivs.  about  4, 
persistent,  and  a  few  smaller  ones  above:  fls.  on  long 
unequal  pedicels  and  often  1  or  2  fls.  below;  perianth 
bright  lilac  according  to  Baker.  Syria  to  Siberia.  B.R. 
30:66.    F.S.  22:2270.    R.H.  1880:310.    J.H.  III.  31 :583. 

Var.  Tataricum,  Herb.  (/.  Tatdricnm,  Hort).  Stems 
more  slender:  Ivs.  awl-shaped:  fls.  all  in  a  terminal 
umbel,  smallerthan  the  type.  AltaiMts.  G.C.  II.  19:757. 
Regel  calls  the  collective  species  /.  Tataricum,  and  de- 
scribes 5  species  of  it. 

IXdRA  (a  M.alabar  deity).  SubiUcew.  Many  species 
(100  or  more)  of  shrubs  or  small  trees  with  opposite  or 
verticillate  Ivs.  and  terminal  or  axillary  corymbs  of  very 
showy  fls..  inhabiting  the  tropical  parts  of  Asia,  Africa, 
America,  Australia  and  Pacific  islands.  The  species  are 
very  difficult  to  distinguish.  The  fls.  are  white,  rose  or 
scarlet,  on  bracteate  pedicels;    corolla  very  long-  and 


slender-tubed,  the  throat  sometimes  barbed,  the  limb  4- 
or  5-lobed  and  wide-spreading;  stamens  4  or  5,  inserted 
on  the  throat,  the  filaments  short  or  none:  ovary  on  a 
flrsliy  disk,  2-loculed,  the  style  filiform  and  exseried,  2- 
branched:  ovules  solitary.  L.  H.  B. 

Ixoras,  which  are  handsome  dwarf  flowering  shrubs, 
belong  to  the  tropics.  The  species,  as  well  as  their  hy- 
brids, all  bear  beautiful  trusses  of  flowers  of  various 
shades,  from  a  creamy  white  to  a  rich  crimson.  They 
require  a  stove  temperature  during  most  of  the  time, 
although,  after  having  finished  their  growth  in  the  early 
autumn,  they  could  be  placed  for  a  time  into  a  lower  or 
greenhouse  temperature,  in  which  they  would  more  fully 
ripen  their  young  growth  and  set  and  develop  their  flower 
buds.  After  this,  when  again  placed  in  the  warmbouse, 
the  plants  will  keep  flowering  until  spring.  Sandy  leaf- 
mold,  with  plenty  of  drainage,  is  best  to  cultivate  them 
in.  They  like  plenty  of  heat  and  moisture,  and  caie 
should  be  taken  not  to  overpot  them.  The  foliage  should 
be  syringed  often,  as  otherwise  the  mealy  bug  and  other 
insects  will  infest  them.  They  do  best  in  a  sunny  spot 
in  a  greenhouse  temperature,  but  should  not  fall  below 
60°  while  growing.  They  propagate  freely  from  cuttings 
of  half-ripe  wood,  and  they  produce  their  best  flowers 
when  the  pots  are  filled  with  roots;  then  a  little  feeding 
with  liquid  manure  will  bring  out  the  size  and  color  of 
the  flowers  to  perfection.  H.  A.  Siebrecht. 

Many  of  the  Latin  names  of  Ixoras  are  of  horticultural 
forms.  Of  this  class,  the  following  are  in  the  Amer. 
trade:  Ch^lsoni,  Qs.hTi\\is.nt  salmon-orange.  Cdhi,Qii. 
pure  white:  cross  of  /.  coccinea  and  /.  slrieta,va.r.  alba. 
Conspleita,  fls.  yellow,  becoming  orange.  I)i.ri(hia,  fls. 
deep  orange.  FrAseri,  fls.  scarlet  in  the  tube,  and  bril- 
liant salmon  above.  OrnAta,  salmon-orange.  Pilnceps, 
fls.  whitish,  becoming  orange;  said  to  have  come  from 
Java.  Jieghia,  fls.  shaded  violet-salmon.  Sangninea , 
fls.  crimson,  shaded  with  violet.  Spldndida,  crimson- 
orange.  I.H.  29:463.  Westii,  fls.  pale  rose,  becoming 
brilliant;  hybrid  (Gn. 42:886.  G.M. 36:35).  Williamsii, 
fls.  reddish  salmon.  Other  horticultural  forms  are: 
ArmenUiea,  yeUow;  Decora ,  yeUov:;  Illtistris,  ornn^e; 
Ins  ignis,  rose;  Pilgri  m  i ,  orau^e-ncarlet ;  Profiisa,  rose; 
Specidsa,  yellow;   SpUndeyis,  orange;    Veniista,  orange. 

A.  Fls,  nsitally  in  shades  of  red  {sometimes  varying  to 
rose). 

stricta,  Roxbg.  (/.  coccinea,  Hort.  /.  bldnda,  Ker. 
/.  crocata,  Lindl.).  Apparently  the  common  species, 
known  in  greenhouses  as  /.  coccinea:  glabrous  shrub, 
with  sessile  or  subsessile  Ivs.  which  are  obovate  or  obo- 
vateoblong,and  very  slender-tubed  fls.  in  dense  corymbs, 
the  corolla  lobes  short  and  rounded.  Moluccas  and 
China.  B.M.  Iii9  (&»  I.  coccinea).  B.R.  10:782. -Runs 
into  nearly  pure  white  forms.  I.  striata  of  the  importers 
of  Japanese  plants  is  probably  a  misprint  for  stricta. 
There  are  said  to  be  yellowish  fld.  forms.  Prince  of 
Orange  is  said  to  be  a  form  of  this  species. 

coccinea,  Linn.  (/.  grandiflbra,  Br.  I.  Bandhuca, 
Roxbg. ).  Much  like  the  last,  but  Ivs.  oblong  and  corolla 
lobes  acute.    E.Indies.    B.R.  2:154;  6:513. 

macrothyrsa,  Tejsm.  &  Binn.  (7.  Dtiffii,  Moore). 
Very  large,  glabrous:  Ivs.  a  foot  long,  linear-oblong  to 
oblong-lanceolate  :  cluster  very  large,  8  in.  across, 
bearing  very  many  deep  red  tinged  crimson  fls.,  with 
lanceolate  obtuse  lobes  about  ^3  in.  long.  E.Indies.  B. 
M.  6853.— Probably  the  finest  of  the  genus. 

AA.  Fls.  in  shades  of  yellow  or  orange. 

Javdnica,  DC.  Glabrous  shrub  with  Ivs.  5-7  in.  long, 
ovate-oblnng,  acute  or  acuminate :  corymb  terminal, with 
forking  coral-red  branches:  fls.  deep  orange-red,  the 
lobes  rounded.   Java.    B.M.  4586. 

cong^sta,  Roxb.  (/.  Griffithii,  Hook.).  Evergreen 
tree  in  its  native  haunts,  glabrous,  except  the  cymes: 
Ivs.  very  large  (fi-12  in.  long),  stalked,  elliptic  or  elliptic- 
oblong,  acute  or  acuminate:  cymes  sessile  or  nearly  so: 
fls.  orange-vellow,  changing  to  reddish,  the  segments 
rounded.   Indies.    B.M.  4325. 

AAA.    Flowers  white. 

parvifldra,  Vabl.  Evergreen  tree,  with  subsessile  ob- 
long or  elliptic-obtuse  Ivs.  3-6  in.  long:  cymes  sessile: 
fls.  white,  the  tube  only  K  in.  long.    India.       L.  H.  B. 


JACABANDA  (Brazilian  name).  Biguoniaenip.  J. 
cvalifolia  perhaps  ranks  among  the  100  best  floweriuK 
trees  or  shrubs  for  subtropical  regions.  The  foliage  is 
as  finely  cut  as  a  fern,  symmetrical  and  elegant.  The 
leaves  are  decussate,  distant,  each  one  with  16  or  more 
pairs  of  pinnae,  each  pinna  having  14-24  pairs  of  leaf- 
lets. The  plant  bears  loose, pyramidal  panicles,  8  in.  high, 
of  40-90  blue  Hs.,  each  2  in.  long  and  1%  in.  wide,  which 
have  a  long,  bent,  swelling  tube  and  the  2  lobes  of  one 
lip  smaller  than  the  3  other  lobes.  From  S.  Fla.  It  is 
one  of  the  best  of  foliage  plants  for  the  S.,  valuable 
alike  for  florists'  decorations,  conservatory,  subtropical 
bedding  in  the  North,  or  for  lawn  specimens  in  Florida, 
where,  if  cutback  by  frost,  it  rapidly  recovers  its  beauty. 
It  reaches  a  height  of  20  ft.  or  more.  It  is  commonly 
planted  in  parts  of  S.  Calif.,  and  attains  a  height  of  50 
ft.  and  more.  This  species  is  also  cult,  in  Europe  under 
glass.  Jacaranda  is  a  genus  of  about  30  tropical  American 
species,  mostly  Brazilian:  trees,  with  Ivs.  opposite,  2- 
pinnate,  rarely  1-pinnate:  Ifts.  usually  numerous,  en- 
tire or  dentate:  lis.  showy  blue  or  violet,  panicled  ; 
«orolla  lobes  rotuntl;  perfect  stamens  4,  didynamous; 
staminode  ai)out  as  long  as  the  stamens,  club-shaped  at 
the  apex  and  often  bearded  at  the  top. 

ovaliSdlia,  R.  Br.  (./.  mimostefdUa,  D.  Don).  Lvs. 
<listant,  spreading,  oblong,  villous:  lis.  more  or  less 
horizontal.  S.  Amer.  B.R.  8:631.  B.M.  2327.  R.H. 
1897:132.  E.  N.  Reasoner  and  W    M. 

JACK  BEAN.    Reter  to  Canavalia. 

JACK  FRUIT.    Artocarpns  inter/rifoVa. 

JACK-IN-A-BOX.   Bernandia. 

JACK-IN-THE-PULPIT.    See -InsfEma. 

JAC0B.3:A.   All  included  in  Senecio. 

JACOBtNIA  (probably  a  personal  name).  Acanthti- 
cei£.  A  polymorphous  genus  of  30  or  40  tropical 
American  herbs  or  shrubs,  including  the  genera  Libonia, 
Sericographis  and  Cyrtanthera.  Plants  cultivated  for 
their  narrow-tubular  red,  orange  or  yellow  fls.:  lvs.  op- 
posite and  entire:  calyx  deeply  5-parted,  with  linear  or 
awl-shaped  segments;  corolla  more  or  less  2-lipped, 
one  lip  2-1  Jbed  and  the  other  3-lobed ;  stamens  2 ;  stami- 
nodia  represented  by  two  hairy  elevations  on  the  corolla 
tube;  pistil  ripening  into  an  oblong  or  ovate  capsule, 
the  style  filiform,  the  ovary  surrounded  by  a  disk. 

Jacobinias,  in  common  with  other  Acanthads,  are 
much  confused  as  to  species.  A  closely  allied  genus  is 
Justicia,  which,  among  other  characters,  is  distinguished 
by  having  spurs  or  appendages  at  the  base  of  the  an- 
ther lobes,  whereas  Jacobinia  has  no  such  appendages. 
Other  allied  genera  are  Aphelandra,  Dianthera,  Ad- 
tatoda,  Thyrsacanthus,  Eranthemum,  Barleria,  Dseda- 
lacanthns. 

Jacobinias  are  mostly  subshrubs  in  their  native  places, 
but  they  are  usually  treated  as  herbs  under  cultivation. 
They  are  showy  greenhouse  or  conservatory  subjects. 
When  well  grown  they  are  attractive  plants,  but  they 
soon  become  weedy  under  neglect.  They  propagate  very 
readily  from  cuttings,  after  the  manner  of  fuchsias, 
and  the  most  satisfactory  plants  are  usually  those  which 
are  allowed  to  bloom  but  once.  Most  of  them  thrive  well 
under  conditions  suited  to  begonias. 

A.  Fls.  in  a  more  or  less  dense  terminal  panicle  or 
ihyrse :  corolla  lonqyViom  or  less  curved,  sta- 
mens fixed  to  the  tniddle  or  near  the  top  of  co- 
rolla tube.  {Subgemis  Cyrtanthera.) 

magnifica,  Benth.  &  Hook.  (Cyrtanthera  magnlfica, 
Nees.  Justiciamnqnitica,'Pob\).  Strong  forking  herb 
or  subshrub,  blooming  when  1  or  2  ft.  high,  but  becom- 


ing several  feet  high  if  allowed  to  grow:  stems  4-an- 
gled  :  lvs.  opposite,  lanceolate  to  ovate-lanceolate  to 
oval-oblong,  narrow  or  broad  at  base,  attenuate  to  apex, 
wavy-margined,  veiny,  downy,  sometimes  a  foot  long: 
fls.  rose-purple,  ascending,  arched  at  the  top  and  the 
lower  lip  recurving,  borne  in  dense  terminal  spike-like 
thvrses.  Brazil.  G.F.  5:317.  Var.  carnea  (Justicia 
crfrHi'fi,  Hook.)  has  flesh-colored  Hs.  B.M.  3383.  B.R. 
17:1397.— A  handsome  old  plant,  of  comparatively  easy 
culture  in  a  conservatory  temperature.  Cuttings  made 
in  Feb.  or  March  should  bloom  early  the  following 
winter.  Young  plants  are  usually  most  satisfactory,  the 
old  ones  being  kept  over  only  for  cutting  stock.  Give 
rich  soil,  and  plenty  of  water  in  the  growing  season. 

Pohliana,  Benth.  &  Hook.  (Cyrtanthera  PohliAna, 
Nees).  Much  like  J.  magnifica,  bnt  more  robust  and 
leafy:  lvs.  ovate-acuminate  and  rounded  or  nearly  or 
quite  cordate  at  the  base,  more  glabrous,  often  purple- 
tinged  :  fls.  bright  crimson  :  bracts  short-acute,  or  in 
one  form  obtuse.  Brazil.  —  Voss  considers  J",  magnifica, 
var.  citrnea  to  be  synonymous  with  J.  Pohliana, 

Var.  veliltina,  Hort.  (.1.  velutina  and  Jiisticia  velii- 
tina,  Hort.  Cyrtanthera  Pohliiina,  var  veliltina, 
Nees).  Dwarf:  bracts  obtuse  :  lvs.  villous-pubescent 
on  both  surfaces  :  fls  2  in.  long,  rose-color.  Brazil. 
Gng.  7:212.  A.F  14:998. -A  worthy  plant  of  compara- 
tively recent  introduction  in  this  country.  It  is  an  ex- 
cellent pot  subject  and  has  been  considerably  adver- 
tised recently  as  the  "New  Dwarf  Jiisticia  velutina."  A 
profuse  and  continuous  bloomer.  Cultural  remarks  un- 
der J.  magnifica  also  apply  to  this. 

AA.  Fls.  in  a  dense  terminal  spike:  corolla  long  and 
curved :  stamens  fixed  to  the  base  of  the  tube. 
( Subgemis  Polystachys.) 

coccinea,  Hiern.  {Jiisticia  coccinea,  Aubl.).  Erect 
herb  or  subshrub,  usually  grown  from  cuttings  each 
year  and  treated  as  a  pot  subject:  2-5  ft.  high:  branches 
terete:  lvs.  elliptic  or  ovate-lanceolate,  entire,  glabrous 
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or  nearly  so  :  fls.  crimson,  in  a  dense  terminal  spike, 
pubescent,  the  long  upper  lip  more  or  less  arched  and 
the  lower  one  reflexed.  Brazil.  B.M.  432.  — Blooms  in 
summer.  Said  to  be  known  sometimes  as  Aphelandra 
cr  is  fata. 
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AAA.  f'ls.  scattered  or  in  loose  more  or  less  leafy  pani- 
cles :  of  medium  length,  straight  or  nearly  so, 
not  deeply  cleft.    (Subgenus  Libonia.) 

paucifldra,  Benth.  &  Hook.  (Sericdgraphis  pauclflbra, 
Nees.  Lihiiuia  floribunda,  C.  Koch).  A  common  con- 
servatory plant,  subshrubby,  but  usually  treated  as  a 
pot-plant,  with  terete,  short-jointed,  close  pubescent 
branches  :  Ivs.  elliptic  or  elliptic-oblong,  short  and 
rather  small,  entire,  very  short-stalked  :  fls.  1  in.  long, 
tubular,  drooping  or  nearly  horizontal,  scarlet  with 
yellow  at  the  enil,tho  lips  short.  Brazil.  — A  most  florif- 
erous  plant,  almost  as  easy  to  grow  as  a  fuchsia,  and 
to  be  handled  in  essentially  the  same  way. 

Penrhosi^nsis  (Lihbnia  Petirhosiinsis,  C&tt.).  Fig. 
11!K1.  Much  like  tlie  last,  but  Ivs.  more  pointed  and  Hs. 
larger  and  more  showy.  K.H.  1876:50.  Gng.  2:131. -It 
is  a  most  excellent  plant,  and  is  taking  the  place  of  J. 
pauciflora.  It  is  hybrid  of  ■/.  pauciflora  and  J.  Gliio'- 
brechtiana.  Anotherand  very  similar  hybrid  of  the  same- 
parentage  is  Sericobdnia  ignea,  Lindl.  &  Andr^.  1.11 
22:198.  J.  Penrhosiensis  is  a  winter  bloomer,  a  litti. 
earlier  than  J.  pauciflora.  Cuttings  struck  in  sprin 
make  full  blooming  subjects  by  fall  and  early  wintei 
This  and  J.  pauciflora  are  common  conservatory  plants. 

Ghiesbreghtiina,  Benth.  &  Hook.  {Cyrtanthern 
Gh ivsbreiihtia nil , Decne.  Sericbgrapli is GhiesbreghtiAitii . 
Nees.  justiria  Ghcisbreghticlna,  Lem.  Apheldndru 
Ghiesbreghtidiia,  Hort.).  Lvs.  narrower  (lance-ovatel 
and  longer,  acuminate  :  fis.  in  a  terminal,  very  loos, 
panicle,  tubular,  scarlet,  appearing  at  the  same  season 
asthoseof  J".  Pe«Wto.s!p«S(s.  Mex.  F.S.  4:339.-Intro<I 
by  Ghiesbreght;  but  when  the  plant  was  transferred  t 
the  genus  Jauobinia  the  name  was  misspelled  Ghii--- 
hrcchtiana. 

J.  Lindeni,  Nichols.  (Justicia  Lindeni.  HouU.),  is  a  Mexic:i' 
subshrub.  with  lance-ovate  lvs.,  and  a  fascicled  head  of  orun:- 
yellow  Hs.  Does  not  appear  to  be  in  the  Amer.  trade.  II.  . 
1870:2.iU.  L.  H.  B. 

JACOB'S  LADDER.    Poleiiiouium  ca-rulewm. 
JACOB'S  STAFF.   Fouquieria  splendeus. 

JACQUEM6NTIA  (after  Victor  Jacquemont,  a  French 
naturalist;  died  1832).  Convoli'uldcete.  About  50  spe- 
cies of  tropical  and  subtropical  twining  herbs,  allied  to 
Ipomoea  and  Convolvulus,  to  which  they  are  inferior  for 
garden  culture.  They  are  distinguished  from  Ipomcea 
by  having  two  stigmas  instead  of  one;  and  from  Con- 
volvulus by  having  the  stigmas  ovate  or  oblong  instead 
of  linear-filiform  to  subulate.  /.  violacea  makes  an  at- 
tractive greenhouse  climber  for  summer  and  autumn 
flowering,  but  is  not  as  desirable  for  this  purpose  as 
several  species  of  Ipomcea.  It  is  apt  to  become  leggy 
after  a  few  years.  Propagated  readily  by  seeds  or  cut- 
tings. For  other  botanical  characters  and  cultural  di- 
rections, see  Jponicea. 

viol&cea,  Choisy  {Couvdlrulus  pentdnthus.  Jacq.). 
Stem  perennial,  somewhat  shrubby  at  base,  twining 6-8 
ft.,  pubescent  or  nearly  glabrous;  lvs.  cordate  to  ovate- 
lanceolate,  acuminate:  peduncles  slender,  bearing  5-12 
fls.  in  a  loose  cymose cluster:  corolla  about  IK  in.  wide, 
short-funnelform,  sharply  .5-angled,  rich  violet-blue. 
June-Sept.  Trop.  Amer.,  and  as  farnorth  as  Fla.  B.M. 
2151.  B.  4:197.  P.M.  6:219.  In  var.  can^scens,  Hort. 
(J.  can^scens,  Benth.),  the  whole  plant  is  covered  with 
short,  brownish  down.    B.R.  33:27. 

tamnifdlia,  Griseb.  Plant  annual,  usually  low  and 
erect,  at  length  twining  if  support  is  near,  covered  with 
tawny  yellow  hairs:  lvs.  cordate,  ovate,  long-petioled: 
peduncles  bearing  many  fls.  in  dense,  involucrate  clus- 
ters: fls.  less  than  }4  in.  long,  violet.  Cult,  and  waste 
ground,  S.  C.  to  Ark.,  and  southward. 

S.  W.  Fletcher. 

JACQUtNIA  (Nicholas  Joseph  de  Jacquin,  1727-1817, 
distin^uislnMl  botanical  painter  and  writer,  who  painted 
many  West  Indian  plants  from  nature).  Myrsindcece. 
About  20  species  of  tropical  American  trees  and  shrubs, 
one  of  which  is  called  Bracelet  Wood  in  the  West  Indies, 
because  the  brown  and  yellow  shiny  seeds  are  made  into 
bracelets.    It  is  a  low  tree,  with  evergreen  lvs.  some- 


what like  box  but  obovate,  and  racemes  of  small,  white, 
honey-scented  fls.  which  in  the  North  under  glass  would 
be  borne  in  winter.  It  seems  to  be  cult,  only  in  .S.  Fla. 
and  S.  Calif,  outdoors.  Generic  characters  are  lvs. 
rigid,  margined,  entire:  fls.  white  or  orange,  borne  in 
racemes,  umbels  or  singly  ;  corolla  5-tid,  wheel-  to  sal- 
ver-shaped, crowned  at  the  throat  and  between  the  lobes 
with  5  roundish  appendages  (staraiuodia) ;  berry 
leathery,  several-seeded.  In  the  allied  genus  Theo- 
pbrasta  the  corolla  is  cylidrical,  shortly  5-lobed,  the  ap- 
pendages are  fastened  at  the  base  of  the  corolla  instead 
of  the  throat,  and  the  berry  is  many-seeded. 

armill^ris,  Linn.  Lvs.  cuneate-spatnlate  or  obovate, 
l)lunt,  revolute  at  the  margin,  usually  whorled,  4  in. 
long,  1^.^  in.  wide:    berry  ^4  in.  thick.    ^V.  Indies. 

JAMBOLAN  and  JAMBOS.     See  Eugenia. 

JAM£SIA  (after  its  discoverer.  Dr.  Edwin  James, 
1797-1861.  botanical  explorer  of  the  Rocky  Mountains). 
Syn.,  Edicinia.  Saxifragdcew.  Low,  hardy  shrub  of  up- 
right habit,  with  deciduous,  opposite,  petioled,  serrate 
lvs.,  and  white  fls.  in  terminal,  short  panicles.  Hand- 
some shrub  for  borders  of  shrubberies  or  rocky  slopes 
in  sunny  situations,  thriving  in  any  well-drained  garden 
soil,  best  in  a  peaty  and  sandy  one.  Prop,  by  seeds  or 
by  cuttings  of  ripened  wood.  One  species  in  the  Rocky 
Mountains  from  Utah  to  New  Mex.  Lvs.  without  stip- 
ules: calyx  lobes  and  petals  5:  stamens  10:  styles  usu- 
ally 3:  fr.  a  3-celIed,  many-seeded,  dehiscent  capsule. 

Americana,  Torr.  &  Gr.  Shrub,  to  4  ft. :  lvs.  broadly 
ovate  to  oblong-ovate,  acute,  serrate,  dentate,  pubescent; 
or  almost  glabrous  above,  whitish  tomentose  beneath, 
K-2  in.  long:  fls.  about  H  in.  across,  white,  sometimes 
pinkish  outside.  June.  B.M.  6142.  J.H.  III.  32:37. 
Gn.  32,  p.  522,  and  3.3,  p.  606.  Alfred  Rehder. 

JAMESTOWN  WEED  is  Datura  Stramonium. 

JAMROSODE.     See  Eugenia  Jambos. 

JAPONICA.  Popular  name  for  Cydonia  Japonica 
and  Camellia  Japniticu. 

JARRAH.     Eucalyptus  marginata. 

JASIONE  (ancient  name  of  no  application  to  this 
plant).  Cintipunuldcece.  This  includes  the  Shepherd's 
Scabious,  a  hardy  herbaceous  perennial  plant  of  com- 
pact habit,  about  a  foot  high,  and  bearing  globose  heads 
2  inches  in  diameter,  composed  of  very  many  light  blue 
flowers.  It  is  of  easy  culture  in  any  garden  soil,  grows 
either  in  full  sunlight  or  partial  shade,  and  is  equally 
adapted  for  borders,  edgings,  or  the  rockery.  The 
common  annual  Scabious  belongs  to  the  teasel  family, 
and  has  4  stamens,  while  the  Shepherd's  Scabious  has 
5  stamens.  Jasione  has  about  12  species,  mostly  Euro- 
pean, and  is  easily  distinguished  from  its  allies  by  the 
fls.  being  borne  in  a  head  with  an  involucre,  the  corolla 
cut  into  5  awl-shaped  strips,  and  the  anthers  somewhat 
united  at  their  bases.  They  differ  widely  in  duration 
and  habit.    Prop,  by  division  and  seed. 

perfinnis.  Lam.  Shepherd's  ScABions.  Sheep 
ScAB'oi's.  Sheep's-bit.  Stem  erect,  sparingly  if  at 
all  branched  :  root-lvs.  obovate,  in  the  non-floriferous 
plants  forming  a  tufted  rosette;  stem-U's.  oblong-linear, 
entire:  peduncles  long,  leafless:  bracts  ovate,  serrate- 
dentate.    July,  Aug.    B.R.  6:505.    B.M.  2198. 

J.  B.  Keller  and  W.  M. 

JASMINITU  (Arabic  name).  Oledcete.  Jasmine. 
Jessamine.  Climbing  or  erect  shrubs,  of  more  than  100 
species  in  -warm  regions  of  the  Old  World.  Fls.  fra- 
grant; corolla  yellow  or  white  (sometimes  reddish  out- 
side), salver-shaped,  the  4-9  lobes  convolute  in  the  bud, 
much  exceeding  the  calyx;  stamens  2,  included  in  the 
corolla  tube:  ovary  2-loculed,  with  a  single  erect  ovule 
in  each  locule,  becoming  in  fr.  a  twin  berry:  Ivs.  pin- 
nate, but  sometimes  reduced  to  1  Ift.  (petiole  jointed). 
Jasmines  are  of  diverse  horticultural  groups.  Some  of 
them  are  hardy  in  the  middle  and  southern  states, 
whereas  others  are  winter-flowering  warmhouse  plants. 
Most  of  them  are  known  as  coolbonse  or  temperate- 
house  shrubs,  of  half-climbing  habit.    They  are  all  of 
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easy  culture.  They  propagate  readily  by  cuttings  of 
nearly  mature  wood  and  by  layers.  Often  the  fls. 
are  very  fragrant.  The  species  are  usually  culled  Jas- 
mines, aTid  the  word  Jessamine  is  commonly  restricted 
to  J',  officinale,  which  is  the  Jessamine  of  poetry.  Some 
of  thera  (particularly  J.  graudifloritm)  are  grown  for 
perfume-making.  The  Cape  Jessamine  is  Gardenia.  Yel- 
low or  Carolina  Jessamine  is  Gelsemium. 

INDEX. 

afiBne,  7.  lucidum,  6.  revolutum,  10. 

anastomosans,  5.  iiudtiflornm,  3.  Sanibae,  1. 

Azoricum,  9.  nudiflonnn,  12.  Sieboldianuiti,  12. 

flavum,  10.  odoratissimum,  11.      simplicifolium.  0. 

gracite,  6.  officinale,  7.  trifoliatum,  1. 

graeillimum,  4.  poetictim,  7.  trinerve,  5. 

grandiflorum,  8.  piibesfens.  3.  triiimpkans,  10. 

hir&utum,  3.  Ifi'cvesii,  10.  undulatiiin,  2. 
liumile,  10. 

A.    Lvs.  reduced  to  one  Ift,:  fls.  white. 

B.    Calyx  pubescent  or  hairy, 

1.  Sambac,  Soland.  Arabian  Jasmine.  Climbing, 
the  angular  brauchlets  pubescent:  lvs.  opposite  or  ter- 
nate  (the  ternate-lvd.  specimens  giving  rise  to  the  name 
trifoliatum),  firm  in  texture,  shining,  nearly  or  quite 
glabrous,  the  petiole  short  and  abruptly  curved  upwards, 
elliptic-ovate  or  broad-ovate,  either  prominently  acute 
or  completely  rounded  on  the  end,  entire,  prominently 
veined:  clusters  3-12-fld. :  calyx  lobes  linear  and  promi- 
nent, hirsute  on  the  edges  (sometimes  almost  glabrous) : 
corolla  tube  y^  in.  long;  lobes  oblong  or  orbicular. 
India.  — Much  cult,  in  the  tropics.  Fls.  white,  but  turn- 
ing purple  as  they  die.  B.B.  1:1.  A  full  double  but- 
ton-fld.  group  is  in  cult.,  one  form  of  which  is  the  Grand 
Duke  of  Tuscany  (or  Grand  Duke).  The  double  form  is 
shown  in  B.M.  1785.  This  double  form  sometimes  passes 
as  J.  trifoliatum.  J.  Sambac  is  a  perpetual  bloomer, 
particularly  in  t'rostless  countries,  where  it  can  stand 
in  the  open. 

2.  unduliltum,  Ker.  Climbing,  with  hairy  branches, 
slender  :  lvs.  o[)posite,  short-petioled,  rather  small 
(about  2  in.  long),  ovate-lanceolate  and  acuminate,  some- 
what pubescent  beneath,  somewhat  undulate:  fls.  6-10, 
in  terminal  cymes,  white,  long-tubed;  calyx  teeth  short; 
corolla  tube  %  in.  long,  and  slender;  lobes  half  or  less 
as  long,  acute.  India.  B.R.  6:4.'!6.  — Lvs.  sometimes  ter- 
nate.   Little  known  in  cult,  in  this  country. 

3.  pub^scens,  Willd.  (J.  hir.^utum,Wi\]d.  J.  multi- 
/Idrum,  Andr.).  Climbing,  rusty-hairy:  lvs.  very  short- 
petioled,  rather  thick,  ovate-acute:  calyx  teeth  usually 
%  in.  long  (nearly  or  quite  twice  as  long  as  in  J",  undu- 
latum),  with  spreading  yellow  hairs:  fls.  white,  much 
like  those  of  ./.  undulatum,  the  lobes  broad,  often  half- 
double.  India.  B.M.  1991.  B.R.  1:15. -Will  stand  some 
frost. 

4.  gTacillimum,  Hook.  f.  Climbing  or  scrambling,  soft 
pubescent  or  hairy:  lvs.  very  short-petioled,  ovate-lan- 
ceolate, acuminate,  the  base  cordate  or  truncate,  bright 
green  above  and  pubescent  bene.ath,  1%  in.  or  less  long: 
fls.  white,  in  very  large,  dense  hanging  heads,  an  inch 
or  more  across,  fragrant;  calyx  teeth  long  and  awl-like, 
half  as  long  as  the  slender  corolla  tube;  corolla  lobes 
many  (usuallyabout  9), acute.  N.Borneo.  G.C.II.15:9. 
B.M.  (5559.  — Long,  lithe  branches  spring  from  near  the 
ground  and  bear  heavy  clusters  at  their  ends.  Handsome 
winter  bloomer.    Nearly  hardy  in  eastern  N.  Car. 

BB.    Calyx  glabrous. 

5.  trinerve,  Vahl.  Tall-climbing,  with  terete  glabrous 
branches:  lvs.  short-stalked,  ample,  ovate-oblong  and 
acuminate,  strongly  3-nerved  from  the  base:  fls.  white, 
\a  small  clusters;  calyx  teeth  narrow  but  much  shorter 
than  the  long  corolla  tube;  corolla  lobes  only  half  as 
long  as  the  tube,  acute.  India.  B.R.  11:918.  — Perhaps 
only  a  form  of  J.  anastomosans.  Wall. 

6.  simplicifdlium,  Porst.  (J.  lucidum.  Banks). 
Climber,  or  sometimes  a  tree  in  its  native  place,  gla- 
brous or  pubescent:  lvs.  mostly  short-stalked,  shining, 
varying  from  oblong-elliptic  to  ovate-lanceolate  to  cor- 
date-ovate, acute  or  obtuse,  usually  less  than  3  in.  long: 
fls.  white,  in  terminal  forking,  many-fld.  clusters;  calyx 
teeth  short  and  sometimes  scarcely  any;    corolla  tube 
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'A-}i  in.  long,  the  acute  lobes  somewhat  shorter.  Au- 
stral. B.M.  980.  B.R.  8:606  (as  J.  gracile,  Andr. J. - 
Summer  bloomer. 

AA.  Lrs.  of  S  or  more  Ifts. 
B.  Flowers  white. 

7.  officinale,  Linn.  (J.  poUicum,  Hort.).  Jessamine. 
Long,  slender  glower  requiring  support,  but  scarcely 
self-climbing,  glabrous  or  very  nearly  so:  lvs.  opposite, 
odd-pinnate,  the  lateral  Ifts.  2-3  pairs  and  rhomboid-ob- 
long-acute, the  terminal  one  longer:  fls.  2-10  in  termi- 
nal more  or  less  leafy  clusters;  calyx  teeth  linear, 
}4--a  in.  long,  or  sometimes  as  long  as  the  rather  short 
corolla  tube;  corolla  lobes  oblong,  more  or  less  involute 
on  the  margins.  Persia,  India.  B.M.  31.  B.H.  1878,  p. 
428.  — Long  cultivated.  The  glossy  foliage  and  fragrant 
white  summer-blooming  fls.  render  the  plant  very  at- 
tractive in  the  S.,  where  it  is  hardy.  With  protection  it 
will  stand  as  far  N.  as  Phila.  Var.  affine,  Nichols.  (J. 
affUie,  Hort.),  is  a  form  with  larger  fls.  R.H.  1878,  p. 
428. 

8.  grandifldrum,  Linn.  Catalonian,  Italian,  Royal 
or  Spanish  Jasmine.  Nearly  erect-growing, the  branches 
drooping  and  angular,  glabrous  or  very  nearly  so:  lvs. 
opposite,  the  rachis  flattened  or  winged,  the  Ifts.  2-3 
pairs,  elliptic  or  round-elliptic,  mostly  ending  in  a  very 
small  point  or  cusp:  calyx  teeth  )4in.  long  or  rarely 
half  as  long  as  the  corolla  tube;  corolla  star-shaped, 
larger  than  in  J.  officinale.  India.  B.R.  2:91.  — Prob- 
ably the  best  white-flowered  species.  Summer  and  fall, 
or  nearly  perpetual  in  warm  countries.  Much  grown  in 
Eu.  for  perfumery.    Stands  10°- 12°  of  frost. 

9.  Azdricum,  Linn.  Climbing,  glabrous  or  nearly  so, 
the  branches  terete:  lvs.  evergreen,  opposite,  the  Ifts. 
3,  ovate-acuminate,  the  2  side  ones  often  smaller:  calyx 
teeth  very  small;  oblong  corolla  lobes  about  as  long  as 
the  tube.  Canary  Isl.  B.M.  1889.  — A  good  white-fld. 
temperate-house  spei-ies  blooming  in  summer  and  winter. 


BB.   Flowers  yellow, 

10.  himile,  Linn.  (J.  revolidum,  Sims.  J.  flAvum, 
Sieb.  J.  triiimpkans,  Hort.).  Italian  Yellow  Jas- 
mine. Fig.  1191.  A  diffuse  shrub,  in  the  open  ground 
in  the  S.  reaching  20  ft.  and  requiring  support,  but  in 
glasshouses  usually  grown  as  a  pot  bush :  branches  gla- 
brous, angled:  lvs.  alternate,  odd-pinnate  (rarely  re- 
duced to  1  1ft.),  the  lateral  Ifts.  1-3  pairs,  all  Ifts.  thick- 
ish  and  acuminate,  and  more  or  less  revolute  on  the  edges, 
varying  from  oblong  to  oblong-lanceolate  to  oblong-ro- 
tund: fls.  bright  yellow,  in  open  clusters;  calyxteethvery 
short;  corolla  tube  %-l  in.  long,  usually  considerably 
exceeding  the  mostly  obtuse  and  reflexing  lobes.  Trop. 
Asia.  B.M.  1731.  B.R.  3:178;  5:350.  L.B.C.  10:966.- 
The  commonest  Jasmine  in  American  glasshouses,  usu- 
ally known  as  J.  revolutum.  It  is  hardy  in  the  open  as 
far  north  as  Maryland.  Lvs.  thick  and  evergreen.  Needs 
a  cool  house  if  grown  under  glass.  Summer  and  fall 
bloomer.    J.  Seevesii,  Hort.,  may  belong  to  this  species. 

11.  odoratissimum,  Linn.  Much  like  the  last,  but  more 
erect  and  less  leafy  when  in  flower:  lvs.  alternate,  the 
leaflets  3  or  5.  shining,  oval  or  broad-oval  and  obtuse: 
fls.  yellow,  in  a  terminal  cluster;  calyx  teeth  very  short; 
corolla  lobes  oblong-obtuse,  mostly  shorter  than  the  tube. 
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Summer.  Madeira.  B.M.  285.  — It  is  an  erect,  glabrous 
shrub  with  straight,  stiff,  terete  or  faintly  angular 
branches. 

12.  nudiflorum,  Lindl.  {J.  Sieboldi<im()n,  Blume). 
Twiggy,  nearly  erect  shrub  with  4-angled  glabrous  stitf 
brauchlets:  Ivs.  opposite,  small,  with  3  little  ovate  cili- 
ate  Ifts.,  the  entire  foliage  falling  in  autumn  or  when 
the  growth  is  completed:  fls.  solitary,  in  early  spring  (or 
winter),  from  long,  scaly  buds,  subtended  by  several  or 
many  small  leaf-like  bracts,  5'ellow;  calyx  lobes  leafy 
and  spreading  or  retiexed,  shorter  tban  the  corolla  tube; 
corolla  segments  obovate,  often  wavy.  China.  B.R. 
32:48.  B.M.  4649.  R.H.  1852:201.  G.C.  III.  11:181. -A 
most  interesting  plant,  reminding  one  of  Forsy  thia  when 
in  bloom.  Hardy  south  of  Washington,  and  blooming 
nearly  all  winter.  With  protection,  it  will  stand  as  far 
north  as  Hudson  river  valley,  and  bloom  very  early  in 
spring.  In  northern  glasshouses,  used  mostly  as  a  late 
winter  and  early  spring  bloomer.  Strong-growing  speci- 
mens need  support. 

J.  anguldre,'Viihl.  Fls.  very  long-tiibed,  white:  Ivs.  opposite- 
ternate.  S.  Afr.  B.M.  Q86^.—J.  calcdrmim,  Muell.  (J.  Novj© 
Zelandicum.  Bosse),  is  a  spring-  and  summer-blooming  Aus- 
tralian species  with  white  fls.  and  simple,  opposite,  thick,  3-  or 
5-nerved  Ivs.— J",  didymum,  Forst.  Climber:  fls.  small,  white, 
in  nan-ow  axillary  cymes  which  exceed  the  Ivs.:  Ivs.  opposite, 
ternate;  Ifts.  often  retuse.  Austral.  B.M.  6349.— J.  friiticans, 
Linn.  Bushy:  branches  angular:  Ivs.  alternate,  small,  ternate. 
the  Ifts.  obovate:  fls.  yellow.  Mediterranean  region,  B.M.4G1. 
—J.  polydnthuni,  Franch.,  a  recent  Chinese  species  in  the  way 
of  J.  grandiflorura,  may  be  expected  to  appear  in  cult.  Fls. 
white  inside,  reddish  outside,  long-tubed:  Ivs.  opposite,  with 
about  5  loug-acuminate  Ifts.  R.H.  1891,  p.  270.—/.  pubigerum, 
Don.  Much  like  J.  humile,  but  fls.  smaUer  and  plant  villous. 
Iii^i»-  L.  H.  B. 

JATBOFHA  (Greek,  referring  to  .ts  medicinal  use). 
EnphorbidceiE.  This  includes  the  French  Physic  Nut,  J. 
Cnrcas,  which  is  grown  commercially  iu  the  Cape  Verde 
Islands  for  the  seeds,  which  yield  a  purgative  oil  re- 
sembling castor  oil.  It  is  also  grown  for  ornament  in 
S.  Fla.  and  S.  Calif.  About  68  species  of  tropical  herbs 
or  tall  shrubs:  Ivs.  alternate,  petiolate,  usually  palmately 
lobed:  fls.  at  the  tips  of  branches  in  forking  cymose 
panicles,  monoecious;  calyx  5-parted;  corolla  twisted; 
stamens  10  or  fewer:  column  surrounded  by  5  glands: 
capsule  2-3-seeded. 

multihda,  Linn.  Shrubby,  5-10  ft.  high:  Ivs.  long- 
petioled,  7-9-parted,  glabrous,  not  glandular;  segments 
pinnatifid ;  stipules  many'-parted,  the  divisions  bristly: 
cymes  umbel-like:  petals  distinct,  3  times  as  long  as  the 
calyx;  stamens  8-10.  Tropics;  naturalized  in  Jamaica 
and  common  there.—  Cult,  at  Santa  Barbara,  by  Fran- 
ceschi,  who  says  its  curioiisly  divided  leaves  and  scarlet 
flowers  are  very  ornamental,  and  adds  that  it  is  called 
"Coral  Bush." 

Gurcas,  Linn.  French  Phvsig  Nut.  Suhshrub,  6-12 
ft.  high  :  Ivs.  subcordate-roundish,  angular  or  obsoletely 
3-5-lobed,  glabrous  ;  stipules  deciduous  :  corolla  5- 
parted,  villous  inside,  twice  as  long  as  the  calyx;  sta- 
mens 10-15.  Tropics.— A  weed  at  St.  Vincent.  Reasoner 
says  it  grows  20  ft.  high. 

goss^pifolia,  Linn.  Subshrub,  a  few  feet  high:  Ivs. 
long-petioled,  5-parted,  with  prominent  gland-tipped 
hairs  on  the  margin,  petioles  and  many-parted  stipules, 
those  on  the  petioles  branched:  petals  distinct,  dark 
purple;  stamens  8-10.  Tropics.  L. B.C.  2:117.  B.R. 
9:746.— Long  cultivated  for  ornament.  Has  been  re- 
cently advocated  as  a  specific  for  leprosy. 

J.  stimulosa,  Michx.,  the  Spurge  Nettle,  is  a  common  weed 
in  the  South.  J.  B.  S.  NORTON. 

JEFFERSONIA  (after  Thomas  Jefferson,  third  presi- 
dent of  the  U.  S.).  Berberiddcew.  A  genus  of  2  species, 
one  of  which  is  a  native  hardy  herbaceous  perennial 
plant,  growing  about  8  in.  high,  with  characteristic  foli- 
age and  a  naked  scape,  bearing  a  solitary  white  (some- 
times reddish)  flower  in  May.  Distinguished  from  the 
group  of  cultivated  allies  mentioned  under  Epimedium 
by  the  following  characters  :  Ivs.  2-parted:  sepals  4  : 
petals  8, larger  than  the  sepals, and  flat;  stamens  8:  ovules 
in  an  indefinite  number  of  series  along  the  venter.  The 
capsule  is  half-circumscissile  near  the  top.  making,  with 
the  scape,  an  object  resembling  a  pipe.    Mn.  5,  p.  220. 


hinkta.,  Bart.  (J.  diphi) /la,  Pers.).    Fig.  1192.    Becom- 
ing l(j-liiin.  high  in  fruit:  Ivs.  glaucous  beneath,  3-6  in. 
long, 2-4  in. wide:  fls. 
about    1    in.    across. 
Woods.  E.  Pa.  to  Va. 
andTeun.   B.B.2:92. 

JERUSALEM  AR- 
TICHOKE.    See  Ar- 

fichokr,  J,rns>ilim. 
J.  Cherry.  Solanum 
Psettdo-capsicum.  J. 
Cross.  Lychnis  Chal- 
eedonica.  J,  Oak. 
Chenopodium  Bn- 
trys.  J.  Sage.  Phlo- 
mi.H  fruticosa.  J. 
Thorn.  Parkinsonia 
ac,(h-nta. 


JESSAMINE  \^  Jasininum  offic 
nale.  Cape  Jessamine  is  Gardeni 
jasminoides.  Malayan  Jessamine 
Bhyncospermum  jashihioidt  .•i. 

JEWEL  WEED.    Impatiens  awn 

and  bl flora. 

or     JIMSON     WEED 


JIMPSON 

Cou>.n\t  Va  I  Kva. 

JOB'S  TEARS.     Coi 

JOE-PYE    WEED.       IJupatorium        \ 
purparvum.  jl 

JOHNNY  APPLESEED.     See  Appleaeed,  Johnnij. 

JOHNSON  GRASS.     J  ndropogon  Halepensis. 

JONQUIL.     See  Narcissus. 

JOVE'S  FRUIT.     Benzoin  n)rUs.^ifoh'i(w. 

JUBZEA  I  after  Juba,  king  of  Numidia).  Pahndcefr, 
This  includes  the  Wine  Palm  of  Chile,  J.  spectabilis^ 
which  in  this  country  is  cult,  outdoors  in  S.Calif,  and 
in  the  North  under  glass.  "It  is  one  of  the  hardiest 
palms,"  says  Franceschi,  "and  can  endure  drought  and 
many  degrees  of  cold.  If  liberally  treated,  it  makes  a 
large  tree  in  a  few  years."  A  full-sized  trunk  yields 
about  90  gallons  of  sugary  sap,  which  is  boiled  by  the 
Chileans  and  called  palm  honey.  There  is  some  danger 
of  the  species  being  exterminated  in  Chile.  The  fruits 
look  like  diminutive  cocoanuts,  and  are  called  Coquitos, 
or  by  the  trade  "Monkey's  Cocoanuts."  In  Europe,  it  is 
cult,  under  glass,  and  also  used  for  subtropical  bedding. 

Jnbcpa  spectdbilis  is  a  handsome  and  satisfactory 
palm  for  the  cool  palm  house,  where  it  would  be  treated 
in  common  with  such  plants  as  Chamarops  huniilis, 
the  Sabals  and  Euterpe  nioutana,  which  may  be  grown 
well  in  a  night  temperature  of  50°,  providing  the  plants 
are  properly  established.  In  general  appearance,  J, 
spectabiJis  reminds  one  of  some  kinds  of  Phoenix,  and, 
like  them,  does  not  show  the  true  character  of  its  foli- 
age in  a  very  small  state,  the  seedling  Jubiea  producing 
several  simple  Ivs.  before  developing  foliage  of  the  pin- 
nate type.  In  Jubisa,  however,  the  lower  piniisp  do  not 
revert  to  spines,  as  is  usually  the  case  with  Phoenix, 
and  the  pinnae  are  also  arranged  irregularly  on  the  mid- 
rib, thus  giving  the  fronds  a  feathery  effect.  The  cul- 
ture of  Jubaea  is  by  no  means  difficult,  propagation  be- 
ing effected  by  means  of  imported  seeds,  which  usually 
give  a  fair  percentage  of  germination,  providing  they 
are  started  in  a  warmhouse  and  kept  moist.  The  seed- 
lings should  be  potted  as  soon  as  the  second  leaf  ap- 
pears, and  kept  in  a  warmhouse  until  they  are  large 
enough  for  a  4-inch  pot,  and  from  this  time  forward 
cooler  treatment  will  give  the  best  results,  always  re- 
membering the  fact  that  while  many  palms  (and  Jubs'a 
among  the  number),  will  bear  much  neglect,  yet  the 
best  results  are  only  to  be  had  by  giving  plenty  of  nour- 
ishment, 

JubBea  has  2  species  of  tall,  unarmed  S.  Americnn 
palms:    caudex  thick,  covered  with  the  bases   of  the 


JUB.EA 

sheatbs:  Ivs.  terminal,  pinnatisect;  segments  spread- 
ing, linear-lanceolate,  rigid;  margins  recurved;  rachis 
laterally  compressed,  convex  on  the  back,  acute  beneath; 
sheath  short,  open.  Allied  genera  in  cult,  are  Attalea, 
Cocos,  Maximiliana  and  Scheelea,  which  are  distin- 
guished chiefly  by  the  staminate  fls.  In  Jubfe.a  tiie 
petals  are  lanceolate:  stamens  numerous,  included,  the 
anther  cells  connate:  fr.  1-seeded.  In  Attalea  the  petals 
are  lanceolate :  stamens  10-24,  included,  anther  cells  con- 
nate: fr.  2-6-seeded.  For  distinctions  from  other  genera 
consult,  also,  Cocos,  Maximiliana  and  ScheeUa. 

spectAbilis,  HBK.  Height  40-GO  ft.:  Ivs.  6-12  ft. 
long.  G.C.  11.18:401;  III.  18:516.  (in. 5, p. 413.  V. 8:340. 
—  Tlie  southernmost  American  palm. 

W.  H.Taplin  and  W.  JI. 

JUDAS  TREE.     Cereis. 

JOGLANS  (ancient  Latin  name  from  Jovis  glaiis,  nut 
of  .Jupiter).  Jtiglaiidacew.  Walnut.  Butternut.  Or- 
namental and  fruit-bearing  trees,  rarely  shrubs,  with 
deciduous,  alternate,  odd-pinnate  Ivs.,  and  with  incon- 
spicuous greenish  fls.,  appearing  with  the  Ivs.,  the 
staminate  in  pendulous  slender  catkins,  the  pistillate  in 
few-  to  many  fld.  racemes:  the  fr.  a  large  drupe,  con- 
taining an  edible  nut.  Most  of  the  species  are  hardy, 
and  are  very  valuable  park  trees,  with  a  massive, 
straight  trunk,  and  a  light  and  airy  broad  top,  the  best 
being  probably  J.  nigra,  one  of  the  noblest  trees  of  the 
American  forest.    ,/.  rrgia,  J,  Californica  &n<\  ttie  IVfevi- 
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1193.   Leaf  of  Juglans  nigra  (Xj^). 


can  species  are  tender  in  the  North.  Though  many 
fungi  and  insects  prey  on  the  Walnut,  none  of  them  do 
very  serious  damage,  the  worst  being,  perhaps,  the  hick- 
ory-borer. The  wood  of  the  Walnut,  which  is  easily 
worked  and  susceptible  of  receiving  a  beautiful  polish, 
is  much  used  for  cabinet-making  and  the  interior  finish 
of  houses,  especially  that  oft/,  nigra  and  rff/Za,  which 
is  heavy,  strong  and  durable,  and  of  dark  brown  color, 
while  thatof  (/.  c/Hcrcrtand  Sieboldianain  light  and  soft. 
The  husks  of  the  nuts  are  sometimes  used  for  dyeing 
yellow,  and  the  bark  for  tanning  leather.    The  husk  of 


J.  cinerea  has  some  medicinal  properties.  The  nuts  of 
all  species  are  edible,  and  are  an  article  of  commercial 
importance,  especially  those  of  the  European  Walnut, 
which  are  the  best.    This  species  is  extensively  grown 


in  the  warmer  parts  of  Europe,  in  California  and  in  the 
east  from  Pennsylvania  to  Georgia.  The  nuts  of  the 
native  species  are  also  sold  on  the  market,  but  mostly 
gathered  in  the  woods,  though  a  number  of  improved 
varieties  are  in  cultivation.  J.  Sieboldianaa.r\(iJ  eordi- 
formis,vpith  nuts  superior  to  those  of  the  native  species, 
will  probably  become  valuable  nut  trees  where  J.  regia 
is  too  tender;  the  nuts  of  both  are  much  valued  in 
Japan.  The  Walnut  grows  best  in  moderately  moist, 
rich  soil,  but  J.  cinerea  is  more  moisture-loving  and 
J.  regia  prefers  well-drained  hillsides.  They  are  not 
easily  transplanted  when  older,  and  therefore  the  nuts 
are  often  planted  where  the  trees  are  to  stand,  but  they 
may  be  safely  transvdanted  when  2  or  3  years  old,  or 
even  later  when  they  have  been  transplanted  in  the 
nursery.  Prop,  by  seeds,  which  should  be  stratified  and 
not  allowed  to  become  dry.  A  light,  sandy  soil  is  to  be 
preferred,  as  the  young  plants  produce  more  fibrous 
roots,  while  in  stiff  soil  they  are  liable  to  make  a  long 
taproot.  The  young  seedlings  are  transplanted  when 
about  2  years  old;  sometimes  the  taproot  is  cut  by  a 
long  knife.  Varieties  are  often  grafted  on  potted  stock 
in  the  greenhouse  in  early  spring  or  are  budded  in  sum- 
mer, either  shield-  or  flute-budding  being  employed; 
even  top-grafting  of  old  trees  is  sometimes  practiced. 
About  10  species  in  N.  Anier.,  south  to  Mex.  and  from 
S.  E.Europe  to  E.Asia.  Trees,  rarely  large  shrubs:  the 
stout  brancnes  with  laminate 
pith  :  Ivs. without  stipules, 
of  aromatic  fragrance  when 
bruised:  staminate  fls.  with 
a  2-5-lobed  perianth  and 
0-30  stamens,  in  slender  cat- 
kins ;  pistillate  fls.  in  few- 
to  many-fld.  racemes:  ovary 
inferior,  1-celIed,  with  4 
calyx  lobes  and  included  in 
a  3-lobed  involucre  :  fr.  a 
large  drupe  with  a  thick,  in 
dehiscent  husk;  nut  2- or  4- 
celled  at  the  base,  indehis- 
cent  or  separating  at  last 
into  2  valves.  For  culture 
and  further  information,  see 
U.  S.  Dept.  of  Agric,  Nut 
Culture  in  the  U.  S.,  quoted 
below  as  U.  S.  N.  C. ;  see, 
also.   Walnut. 


1195.  Juglans  Mandschurica. 

Naturiil  size. 


A.  Fr.  glabrous  or  fi)iehj  pubescent:  nut  4-ceUed  at 

the  base. 

B.  Zfts.  S-13,  almost  entire. 

T^gia,  Linn.    Persian  or  Engllsh  Walnut.    Round 

headed  tree,  to  70  ft. :  Ivs.  oblong  or  oblong-ovate,  acut 
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a196.   Julians  Sieboldiana  (^l-.->). 

or  acuminate,  almost  slabrous,  bright  green,  2-5  in.  long: 
fr.  almost  globular,  green;  nut  usually  oval,  reticulate 
and  rather  smooth,  rather  thin-shelled.  S.E.Europe, 
Himal.,  China.  U.  S.  N.  C,  pi.  6.  Many  vars.  are  culti- 
vated as  fruit  trees,  for  which  see  W"<t/»»(.  Of  the  orna- 
mental vars.  the  most  distinct  and  decorative  is  var. 
lacini&ta,  Loud.  (var.  filicifdlia,  Hort.,  var.  axplenifolia, 
Hort. ),with  narrow,  piunately  cut  Ifts.;  very  effective 
as  a  single  specimen  on  the  lawn  ;  remains  usually 
shrubby.  Var.  monophylla,  Hort.,  has  the  Ivs.  simple  or 
3-foliolate.  V.ir.p^ndula, Hort.,  has  pendulous  branches. 
Var.  praepartilrlens.  Hurt.,  is  a  shrubby  var.,  producing 
rather  small,  thin-shelled  nuts  on  very  young  plants. 
Var.  Bartheriana,  Hort.  (var.  elongAta,  Hort.).  Nut 
elongated,  narrow-oblong.  R.H.  1859,  p.  147;  1861,  p.  427. 
Gn.  50:478. 


narrower,  more  gla- 


ri 


1197.  Juglans  Sieboldiana  fruits. 
With  and  without  the  husk.    Natural  s 


BB.  Lfts.  1S~25,  serrate. 

Cali!6mica,  AVats.  Rouud-headed  tree,  occasionally  to 
GO  ft.,  with  puberulous  branchlets:  lfts.  ovate-oblong  to 
oblouff-lanceolate,  acute  or  acumiDate,  almost  glabrous 
or  pubt^Tulous  wben  young,  2-4  in.  lung;  stamens  30-40: 
ovai y  almost  glabrous  or  puberulous:  fr.  globose,  %-l% 
in.  across  ;  nut  obscurely  suicate,  rather  tbin-shelled. 
Calif.  S.  S.  7:337.  Gu.  49,  p.  278. -A  graceful,  orna- 
mental tree,  also  used  as  stock  fur  grafting  in  Calif. 
The  nut  is  of  good  quality  but  rather  small. 

rupSstris,  Engelm.  Shrub  or  small  tree,  rarely  to  50 
ft.:  branchlets  pubescent  when  young:  lfts.  ovate-lan- 
ceolate to  lanceolate,  acuminate,  puberulous  or  pubes- 
cent when  young,  2-5  in.  long:  stamens  about20:  ovary 
pubescent  or  tomentuse  :  fr.  globular,  rarely  ovoid, 
often  pointed,  usually  pubescent,  %-\%  in.  across;  nut 
deeply  sulcate,  with  longitudinal  grooves,  thick-shelled, 
with  small  kernel.  Colo,  to  Tex.  and  northern  Mex. 
S.S.  7:;{:{J.-The  typical  form  ha 
brous  Ivs.  and  smaller  frs.,  while 
var.  major.  Torr.,  the  western  form, 
IS  ot  more  vigorous  growth,  has 
broader,  more  coarsely  serrate  and 
mure  pubescent  Ivs.  and  larger, 
less  thick-walled  nuts.  S.S.  7:330. 
Probably  J.  longirostris,  Carr.  (R. 
H.  1878,  p.  53),  belongs  here. 

nigra,  Linn.  Black  Walnut. 
Fig.  1103.  Lofty  tree,  to  150  ft., 
with  rough  bruwn  bark  and  pu- 
bescent branchlets  :  lfts.  oblong- 
lanceolate,  acuminate,  appressed- 
serrate,  glabrous  and  somewhat 
shining  above  at  length,  pubescent 
beneath,  3-5  in.  long  :  fr,  usually 
1-3  on  a  short  stalk,  1^-3  in. 
across,  with  papillose  surface;  nut 
tliick-shelled,  globular  or  some- 
what depressed,  deeply  furrowed. 
Mass.  to  Fla.,  west  to  Minn,  and 
Tex.  S.  S.  7:  333-334.  Em.  211. 
*;.0.  U.  11:373;  26:fJ17.  U.S.N.C 
7,  pp.  1-3.    Gn.27,pp.  269,  270. 

AA.    J^r.  coated  with  viscid  hairs: 

nut  2-celled  at  the  base:  lfts- 

ivith   stellate  and  glandular 

pubescence  beneath,  serrate. 
cin^rea,  Linn.  Butternut. 
White  Walnut.  Fig.  1194.  Large 
tree,  occasionally  to  100  ft.,  with 
gray  bark  :  lfts.  11-19,  oblong- 
lanceolate,  acuminate,  appressed- 
serrate,  usually  pubescent  on  both 
sides,  more  densely  below,  3-5  in. 
loner:  fr.  in  short  racemes,  2-5,  ob- 
long, pointed.  .3-5  in.  long;  nut  ob- 
long, with  4  more  and  4  less  promi- 
inent  irregular  ribs  and  many 
broken  sharp  ridges  between.  New 
Brunswick  to  Ua.,  west  to  Dak.  and 
Ark  s  s  7:331-332.  Em.  207 
I    s  \  (     7,  p.  4. 

Mandshurica,  Maxim.  Fig.  1195. 
Br    .  I  li.  ided  tree,  to  60  ft.:  lfts. 

I  bl  n^  ai  ute,  obtusely  serrate,  at  length  almost  gla- 
lous  above,  pubescent  beneath,  rarely  almost  glabrous 
at  length,  3  8  in.  long:  fr.  in  short  racemes,  globular- 
ox  ite  to  oblong;  nut  similar  to  that  of  the  former,  but 
less  sb  irply  ridged.  Mandshuria,  Amurland.  G.C.  lU. 
4  S4  R  H  1861.  p.  429  (as  J.  rtgia  ocfogona).  Gn.  50, 
p  478  (I>>  error  as  J.  regia  cordata).    U.S.N.C.  7,  p.  5. 

SiPboldi&na    Maxim.    (J.    ailantifdlia,  Carr.).     Figs. 

I I  M    s     Bi  Odd-headed  tree,  to  50  ft. :  lfts.  11-17,  oval  to 
\  il     lilong,  short-acuminate,  densely  serrate,  glabrous 

abox  e,  pubescent  beneath,  3-6  in.  long:  frs.  in  long  ra- 
cemes, sometimes  twenty,  globose  to  ovate-oblong; 
nut  more  or  less  globose,  with  thick,  wing-like  sutures 
and  pointed  apex,  the  surface  rather  smooth,  slightly 
rugose  and  pitted,  I-IX  in.  long,  rather  thick-shelled. 
Japan.  Gn.  47,  p.  442.  A. G.  11:701;  12:179.  R.H.  1878, 
pp.  414-415.    U.S.N.C.  7,  p.  7. 


1108.  Wintertwigof 
Juglans  Sieboldiana. 

Natural  size. 


JUGLANS 

cordifdrmis,  Maxim.  Fig.  1199.  In  habit  and  foliage 
very  near  to  tlie  preceding,  but  Ivs.  less  pubescent,  and 
nut  very  different,  beartsbaped,  much  flattened,  sbarply 
2-edged  and  with  a  shallow  longitudinal  groove  in  the 
middle  of  the  tlat  sides,  smooth  and  rather  thin-shelled. 
Japan.    U.S.N.C.  7,  p.  6. 
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1199.   Juglans  cordifo; 


intermedia,  Carr.  {J.  n\gra  x  regia).  Hybrid  of  gar- 
den origin  of  which  two  forms  have  been  described. 
Var.  pyriJbrmiB,  Carr.,  with  a  fr.  more  resembling  that 
of  J.  regia.  R.H.  1863,  p.  30.  Var.  Vilmoriniina,  Carr., 
with  a  fr.  more  like  that  oi  J .  nig  in .  G.P.  4:.'i2-53. 
Probably  also  J.  regia  gibbosa,  Carr.,  with  a  large,  thick- 
shelled,  deeply  rugose  nut,  belongs  here.  R.H.  1861,  p. 
428.  Gn.  .in,  p.  478.  Another  not  uncommon  hybrid  is  J. 
quadrangulita,  Carr.  (J.  einerea  x  regia.  J.  alata, 
Hort. ),  of  which  large  trees  are  known  as  well  in  this 
country  as  in  Europe.  G.F.  7:435.  R.H.  1870,  p.  494. 
Hybrids  between  J.  Californica  and  J.  regia  and  be- 
tween J.  Californica  and  J.  nigra  have  been  raised  by 
Luther  Burbank,  and  a  hybrid  of  J.  einerea  and  nigra 
has  been  reported  from  Germany  as  J.  einereo-nigra, 
Wander.  Alfred  Rehder. 

JUJUBE.   Zizijpln(s  Jiijiiha. 

JCNCUS  (classical  name,  "to  join").  Jiiiieflcew. 
Rushes.  Grass-like  plants  growing  in  wet  or  rarely  in 
dry  places,  and  sending  up  from  the  rootstock  numer- 
ous cylindrical,  strict,  commonly  unbranched  stems, 
which  bear  a  terminal  cyme  of  greenish  tlowers:  Ivs. 
grass-like,  terete  or  flat  :  perianth  of  6  rigid,  chaffy 
parts:  stamens  short,  eitlier  3  or  6:  capsule  3-celled  or 
rarely  1-celled,  many-seeded.  Rushes  differ  from  the 
true  grasses  and  sedges  in  having  a  true  perianth  and  a 
many-seeded  pod.  The  genus  includes  a  host  of  species 
distributed  throughout  the  temperate  regions,  but  only 
the  following  are  in  the  American  trade,  and  are  used 
forplantingin  bogs  and  around  aquatic  gardens.  Rushes 
are  sold  Ijy  dealers  in  native  and  aquatic  plants.  The 
kind  used  in  making  mats  in  Japan  is  procurable  from 
dealers  in  Japanese  plants. 

effiksuB,  Linn.  (J',  eommunix,  Hort.).  Common  Rush. 
Fig.  121)0.  Stem  soft,  1-4  ft.  high,  not  leaf-bearing: 
cyme  diffuse,  1-2  in.  long,  appearing  lateral  :  sepals 
acute,  equaling  the  short,  retuse  and  pointless  greenish 
brown  capsule:  stamens  3:  seeds  small,  not  tailed. 
North  temperate  zone.  Used  also  for  weaving  into  mats, 
etc.  Var.  cong6stuB,  Hort.  Cyme  dense  and  capitate. 
Var.  vittitus,  Buch.  (./.  effiiKus,  var.  anreo-stridtus, 
Hort.  J.  conglomeriitii.i  variegdiu.s-,  Hort.).  Foliage 
striped  with  yellow.  Var.  spirMis,  Hort.  A  curious 
form  with  stems  spirally  twisted  like  a  corkscrew. 

conglomeratUB,  Linn.  Very  similar  to  the  above: 
cymes  congested  and  capitate,  appearing  lateral:  cap- 
sule obovoid,  obtuse  or  retuse,  apiculate.  North  temp, 
regions.  Differs  mainly  in  the  apiculate  capsule.  Prob- 
ably much  of  the  trade  material  named  this  to  be  re- 
ferred to  congested  forms  of  J.  eftusus. 

J.  zebrinus.  Hort.  =  Scirpus  Tabernffimontanus.  var.  zebri- 
''"^-  K.  M.  WiEGAND. 

JUNEBEEKT.    Aynelanchier. 

JUNfPEEUS  (ancient  Latin  name).  Contferw.  Juni- 
per. Ornamental  evergreen  trees  and  shrubs  with  oppo- 
site or  whorled,  needle-shaped  or  scale-like  Ivs.  often 
on  the  same  tree,  and  with  inconspicuous  small  fls.:  fr. 


a  berry-like  small  cone,  usually  globose.  Many  of  the 
species  are  hardy  North,  as  J.  Virginiana,  contniunis, 
rigida,  Sabina,  Chinensis,  Pseiido-sabina,  sphterica, 
Davuriea,  recurva  var.  squamaia ;  others  are  halt- 
hardy,  as  J.  Oxyeedrus,  niacroearpa,  recurva,  ejcelsa. 
occidentajis,  while  some,  as  J.  procera,  Bermndiana. 
thiirifera  and  the  Mexican  species,  can  only 
be  grown  South.  All  are  valuable  ornamen- 
tal plants,  and  the  erect-growing  species, 
mostly  of  pyramidal  or  columnar  habit,  are 
decorative  as  single  specimens  on  the  lawn  or 
if  planted  in  groups.  Some  varieties  form  a 
very  narrow  column,  and  are  valuable  for 
formal  gardens  ;  the  columnar  form  of  «/. 
Virginiana  is  a  good  substitute  in  the  North 
for  the  classical  cypress.  The  low  Junipers, 
as  J,  communis  var.  nana,  Sabina,  and  re- 
curra  var.  squamata,  are  well  adapted  for 
covering  rocky  slopes  or  sandy  banks.  The 
close-grained,  fragrant  wood  is  much  used  for 
the  interior  finish  of  houses  and  in  the  manu- 
facture of  small  articles,  also  for  posts,  since 
it  is  very  durable  in  the  soil;  thatof  J.  Virginiana  and 
Bermudiana  is  in  great  demand  for  pencil-making.  The 
fruits  and  also  the  young  branchlets  of  some  species 
contain  an  aromatic  oil  used  in  medicine.  The  fruit  of 
J.  drupacea  is  edible.  The  Junipers  thrive  best  in  sandy 
and  loamy,  moderately  moist  soil,  but  grow  well  even 
in  rather  dry,  rocky  and  gravelly  ground.  They  prefer 
sunny,  open  situations.  They  are  well  adapted  for 
hedges  and  for  planting  as  shelter  or  wind-breaks  ; 
also  for  seaside  planting.     Prop,  by  seeds,  which  ger- 


1200.  Com 
The  flower-cluster  a  i 
flower,  b. 

minate  usually  the  second  and  sometimes  the  third 
year,  or  by  cuttings  of  nearly  ripened  wood  in  fall  un- 
der glass,  either  outdoors  or  in  the  greenhouse.  As  a 
rule,  those  with  needle-shaped  Ivs.  root  much  easier 
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than  those  with  scale-like  Ivs.,  and  the  latter  are  there- 
fore mostly  increased  by  side-grafting  during  the  win- 
ter in  the  greenhouse  on  young  potted  plants  of  the 
typical  form  or  an  allied  species.  The  shrubby  species, 
especially  J".  Sabinay  are  also  prop,  by  layers. 

About  35  species  distributed  throughout  the  extra- 
tropical  regions  of  the  northern  hemisphere,  in  America 
south  to  Mexico  and  W.  India.  Trees  or  shrubs  with 
the  branchlets  spreading  in  all  directions:  Ivs.  either 
all  needle-shaped  and  in  3's,  or  needle-shaped  and  scale- 
like, and  nsually  opposite,  often  found  on  the  same 
plant,  the  needle  shaped  Ivs.  prevailing  on  younger 
plants  and  vigorous  branches,  the  scale-like  ones  on 
older  plants:  tis.  dicecious,  rarely  monoecious;  staminate 
yellow,  consisting  of  numerous  anthers  united  into  an 
ovoid  or  oblong  catkin;  pistillate  greenish,  minutely 
globular,  with  several  bracts ;  each  or  some  bearing  1  or  2 
ovules;  the  bracts  become  fleshy  and  unite  into  a  berry- 
like  cone,  usually  wholly  enclosing  the  1-G,  rarely  12, 
seeds.  The  fr.  ripens  either  the  first  year,  as  in  J. 
Virginiana,  or  the  second,  as  in  J.  Suhina  and  most 
species,  or  in  the  third,  as  in  J,  communis. 

Juniperus  is  closely  allied  to  Cupressus,  and  some- 
times hard  to  distinguish  without  fr. ;  but  young  plants 
with  needle-shaped  Ivs.  can  be  almost  always  told  apart, 
since  Juniperus  has  whitish  lines  or  marKS  on  the  upper 
surface  of  the  Ivs.,  while  the  similar  juvenile  forms  of 
allied  genera  have  the  whitish  marks  beneath.  Most 
species  are  very  variable,  as  well  in  habit  as  in  the 
shape  of  the  Ivs.,  which  renders  the  determination  of 
an  unknown  form,  at  least  without  fr.,  a  rather  difficult 
task. 

INDEX. 

alpina,  5.  nana.  5.  Sabina.  17. 

Barbadeusis,  14.  Neaboriensis,  2.  sabinoides.  17  and 
Bermudiaua,  14,  16.    oblonga,  5.  suppl. 

Californiea,  8.  occidentalis,  9.  Sehottii,  14. 

Canadensis.  5.  Oxycedrus,  3.  Shephardi,  13, 

Chinensis,  12.  phoenicea.  7.  Sinensis,  12. 

communis,  5.  procera.  11.  sphierioa,  13. 

drupacea,  1.  proeiimbens.  12,  17.      Sueciea.  5. 

excelsa,  10.  prostrata.  17.  squamata,  6 

Fortunei,  13.  recurva,  6.  tamari-^cifolia,  17. 

Hibemica.  5.  repanda.  6.  tripartita.  14. 

hemisphEerica.  5.  repens.  17.  veuusta.  U). 

Japonica.  12.  Reevesi,  12.  Virginiana,  14. 

macrocarpa,  2.  rigida,  4.  Waukegau,  17. 

A.  FoUaqe  always   needle-shaped   and    in   S's,    rigida 

jointed  at  the  basf  :   fls.  axillary,  diceeious  :  win- 
ter-buds with  scale-like  Ivs.  (see  also  No.  6). 

B.  J^r.  large,  %-i  in.  across,  with  the  seeds  connate  into 

a  usuaJly  S-celled  bony  stone,   (Caryocedriis.) 

1.  drupd,cea,  Labill.  Pyramidal  tree  with  narrow  head, 
to  45  ft.:  Ivs.  lanceolate,  spiny-pointed,  %~%  in.  long 
and  %-%  in.  broad  (the  broadest  of  all  species),  with  2 
white  lines  above:  fr.  bluish  black,  edible.  S.  E.  Eu., 
W.  Asia.    G.C.  1854:455;  III.  19:519.    R.H.  1854,  p.  1G5. 

BB.    Fr.  smaller:  seeds  not  connate,  nsually  S. 
C.    Lvs.  with  2  white  lines  above. 

2.  macrocarpa,  Sibth.  (J.  Neaboriensis,  Gord.).  Shrub 
or  small  tree,  to  12  ft.,  of  dense  pyramidal  habit:  lvs. 
crowded,  linear-lanceolate,  spiny-pointed,  spreading, 
^-%  in.  long:  fr.  to  K  in.  across,  dark  brown,  glaucous. 
Mediterranean  region. 

3.  Oxycedrus,  Linn.  Bushy  shrub  or  small  tree,  to 
12  ft.,  with  rather  slender  branches:  lvs.  linear,  spiny- 
pointed,  spreading,  }.2-%  in.:  fr.  globose,  J^-^^  in. 
across,  brown,  shining,  not  or  slightly  glaucous.  Medi- 
terranean region. 

cc.    Lvs.  with  one  white  line  above. 

4.  rigida,  Sieb.  &  Zucc.  Small,  pyramidal  tree,  to 
30  ft.,  or  spreading  shrub  with  the  slender  branches 
pendulous  at  the  extremities:  lvs.  in  closely  set  whorls, 
narrow-linear,  .stiff,  yellowish  green,  %-!  in.  long:  fr. 
about  H  in.  across,  dark  violet.  Japan.  S.Z.  125.— 
Graceful,  hardy  shruh,  somewhat  similar  to  J.  commu- 
nis, var.  oblonga,  but  the  lvs.  more  crowded  and  stiffer. 

5.  commiinls,  Linn.  Common  Juniper.  Shrub,  with 
procumbent,  spreading  or  erect  branches,  sometimes 
tree  becoming  40  ft.:  lvs.  linear  or  linear-lanceolate, 
concave  and  with  a  broad  white  band  above,  spiny- 
pointed,  %-%m.  long:    fr.  almost  sessile,  dark  blue, 


glaucous,  34-^3  in.  across.  Widely  distributed  through 
the  colder  regions  and  mountains  of  the  northern  hemi- 
sphere in  many  different  forms.  Some  of  tbe  most  im- 
portant varieties  are  the  following:  Var.  aiireo-varie- 
g6,ta,  Hort.  Upright  form,  with  the  tips  of  the  branch- 
lets  golden  yellow.  Var.  Canadensis,  Loud.  {J.  Cana- 
densis, Burgsd.  J.  nana  Cunudensis ,  Cavr. } .  Similar  to 
var.  nana,  but  higher  and  more  erect  and  the  lvs.  stune- 
what  longer  and  narrower.  Var.  Canadensis  aurea, 
Hort.  Like  the  former,  but  tips  of  brunrlihts  ■;nhlen 
yellow.  Var.  hemisphserica,  Pari.  {J.  humspliayiiuj, 
Presl).  A  low,  dense,  rounded  bush,  rarely  more  than 
3  ft.  high:  lvs.  straight  and  stiff,  short.  Mountains  of 
southern  Eu.  and  N.  Afr.  Var.  Hibernica,  Uord.  (var. 
stricta,Q>2.vv.).   Pig.  53.^,  Vol.  I.    Narrow,  columnar  form, 


1201.   Janiperus  communis,  var.  nana. 

with  upright  branches,  deep  green,  tips  of  branchlets 
erect.  Var.  n^na,  Loud.  {J.  niina,  Willd.  J.  aljnna,  S. 
P.  Gray.  J.  Sibirica,  Burgsd.).  Pig.  1:301.  Low- 
spreading  or  procumbent  shrub,  seldom  over  2  ft.  high : 
lvs,  obloug-linear,  abruptly  pointed,  usually  incurved, 
densely  clothing  the  branches,  with  a  broad  silvery 
white  line  above,  }4-%  in.  long.  Arctic  and  mountain- 
ous regions,  Var.  obl6nga,  Loud.  [J.obldnga,  Bieb.). 
Upright  shrub,  with  slender,  diverging  and  recurving 
branches:  Ivs.  thin,  long-attenuate,  horizontally  spread- 
ing, bright  green.  Transcaucasia.  Var.  obl6ng:o-p6n- 
dula,  Carr.  (var.  refUxa,  Pari.).  Similar  to  the  preced- 
ing, but  more  decidedly  pendulous.  A  very  graceful 
form.  Var.  pendula,  Carr.  Shrub,  with  spreading,  re- 
curving branches  and  pendulous  branchlets.  Var. 
Su^clca,  Loud.  (var.  fasfigidta,  Hort.).  Narrow,  colum- 
nar form,  growing  sometimes  into  a  tree  to  40  ft.  high, 
with  rather  long,  spreading  !vs.,  the  branchlets  with 
drooping  tips:  of  lighter  and  more  bluish  color  than 
the  similar  var.  Hibernica .  Var.  vulgd.riB,  Loud.  Bushy 
shrub  or  small  tree,  with  usually  upright  or  sometimes 
spreading  branches:  lvs.  linear,  straight  and  spreading. 
This  is  the  common  European  form,  sometimes  hard  to 
distinguish  from  the  American  upright  form,  var.  er6cta, 
Pursh,  which,  however,  has  not  the  columnar  habit  so 
common  with  the  European  variety,  and  uas  the  lvs. 
more  silvery  white  above,  of  lighter  green  and  mostly 
slightly  curved. 

AA.    Foliage   usually  of  two  kinds  of  Irs.   (Pig.  1203) 

and  opposite,  dectirrent :    fls.  terminal :     no  dis- 

t i u ct  w inter-buds . 
B.  JjVS.  inS^s,  lanceolate,  short,  loosely  appressed:  fr. 
oblong. 
G.  reciirva,  Hamilt.  {J.  repanda,  Hort.).  Shrub  or 
small  tree,  to  30  ft.,  with  spreading  and  usually  recurv- 
ing branches  :  branchlets  rather  thick  :  lvs.  linear- 
lanceolate,  pointed,  grayish  or  glaucous  green  with  a 
whitish  band  above  :  fr.  about  H  in.  long,  1-seeded. 
Himalayas.  G.C.  II.  19:4fi8.  Gn.  36,  p.  215.  Var.  d6nsa, 
Carr.  Dwarf,  with  short,  crowded  branchlets:  lvs. 
curved,  grayish  green.  Var.  squamd.ta,  Pari.  {./.  squa- 
mdta,  Hamilt.).  Prostrate,  with  long,  trailing  branches 
and  numerous  short  branchlets:  lvs.  straight,  slightly 
spreading,  glaucous  or  bluish  green.  Much  hardier  than 
the  type. 
BB.    Lvs.  mostly   opposite,   scale-like  or  of  two  kinds, 

usually   with   a   gland   on   the  back:    fr.   mostly 

globular. 

c.    Fr.  erect  or  nodding:  mostly  trees. 

D.    Color  of  fr.  reddish  brown,  u'ith  rather  dry,  fibrous 

flesh:   lvs.  minutely  denticulate. 

7.  phoenicea,  Linn.     Shriib  or  small  tree,  to  20  ft., 

with   ovate-pyramidal    head     and     upright    branches : 
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hranchlets  slender:  Ivs.  acicular  and  spreading  or  scale- 
liKe,  imbricate,  rliombic,  obtuse,  opposite,  often  biuish 
?reeii;  fr.  %-%  in.  across,  sliining,  witli  3-G  seeds.  S. 
Eu.,N.  Afr. 

8.  Calif6rnica,  Carr.  Fig.  1202.  Pyramidal  tree,  to  40 
ft.,  or  slirub  witb  many  erect  branches;  brauclilets 
ratlier  stout:  Ivs.  usually  in  3's,  imbricate,  rhombic,  ob- 
tuse, thick,  yellowish  green,  with  conspicuous  gland, 
)nly  on  vigorous  branches  acicular:  fr.  Ji-X  in.  long, 
vith  bluish  bloom  and  with  1-2  large  seeds.  Calif.  S.S. 
10:517.   R.H.  1854,  p.  353. 

DD.    Color  of  fr.  blnish  black  or  blue,  with  Juicy, 

resinous   flesh. 

E.  Imbricate  Ivs.  usually  in  3's,  minutehj  denticulate. 

9.  occidentEllis,  Hook.  Tree,  to  40  feet,  rarely  to  60 
ft.,  with  spreading  branches  forming  a  broad,  low  head, 
or  shrub  with  several  upright  stems:  branchlets  stout 
and  thick,  imbricate,  ovate,  acute,  grayish  green,  rarely 
acicular:  fr.  subglobose  or  ovoid,  M-Jiin.  long,  with 
2-3  seeds.   Washington  to  Calif.    S.S.  10:521. 

EE.    Imbricate  Ivs.  opposite,  entire  or  nearly  so. 

F.    Seeds  of  fr.  2-6. 

a.    Shape  of  imbricate  Ivs.  acute:   branchlets  slender. 

10.  ezc^lsa,  Bieb.  Tree,  to  60  feet,  with  pyramidal 
head  and  upright  or  spreading  branches:  Ivs.  ovate, 
spreading,  in  3's,  on  the  lower  branches,  but  mostly 
opposite,  rhombic,  bluish  green:  fr.  bluish  black, 
bloomy,  globular,  aboiit  Jsin.  across,  with  3-6  seeds. 
Greece,  W.  Asia  to  Himal.  Gt.  Ki,  p.  209.  Var.  Btricta, 
Hort.  Of  upriglit,  columnar  habit,  with  very  glaucous 
foliage.  Var.  veni^ista,  Hort.,  seems  hardly  different 
from  the  former. 

11.  prdoera,  Hochst.  Tree,  to  100  or  150  ft.,  similar  to 
the  preceding  :  Ivs.  in  3's,  or  opposite,  lanceolate  and 
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spreading  or  loosely  appressed  and  ovate-lanceolate  : 
fr.  globose,  small,  about  J-j^  in.  across,  2-')-seeded.  Mts. 
of  E.  Afr.  — Probably  the  tallest  species  of  the  genus. 

GG.    Shape  of  imbricate  Ivs.  obtuse. 

12.  Chinfensis,  Linn.  Tree,  to  60  ft.,  or  shrub,  some- 
times procumbent :  branches  rather  slender:  Ivs.  oppo- 
site or  whorled,  linear,  pointed  and  spreading,  with  a 
white  band  above  or  scale-like,  appressed,  rhombic,  ob- 
tuse: fr.  globular,  brownish  violet,  bloomy,  one-fifth  to 


yi  in.  across,  with  2  or  3  seeds.  Himal.,  China,  Japan. 
S.Z.  126,  127.  — Very  variable  in  habit:  the  stamiuate 
plant  usually  forms  a  much-branched,  upright,  pyra- 
midal bush,  often  almost  columnar,  while  the  pistillate 
has  slender,  spreading  branches.  They  are  therefore 
often  distinguished  as  var.  miscula  and  var  f^mina  (var. 
Reevesi,  Hort.).  The  first  one  is  the  most  desirable  as 
an  ornamental  plant.  Var.  arg^nteo-variegata,  Hort. 
Dwarf,  dense  form,  with  dimorph  Ivs.:  tips  of  branch- 
lets  mostly  white.  Var.  ailrea,  Hort.  (var.  mnscula 
aurea,  Hort.).  Upright  form,  with  the  young  branch- 
lets  golden  yellow,  the  color  becoming  more  brilliant  in 
the  full  sun.  Var.  p§ndula,  Hort.  With  spreading 
branches,  pendulous  at  the  extremities.  Var.  pyra- 
midalis,  Carr.  Narrow,  pyramidal  form,  with  bluish 
green,  mostly  needle-shaped  foliage.  Var.  prociimbens, 
Endl.  (J.  procumbens,  Sieb.  J.  tlirponien ,  Carr.). 
Dense,  low  shrub  with  spreading,  s<>nietiuu'S  procum- 
bent branches  and  mostly  acicular  Ivs.  in  wtiorls,  with 
two  white  lines  above,  longer  and  stciuter  than  in  the 
type.  S.Z.  127,  fig.  3.  Var.  prociimbens  aiirea,  Hort. 
Branches  robust  and  long,  decumbt-nt,  with  rather  few 
branchlets,  young  growth  golden  yclhiw  at  first,  cliang- 
ing  to  light  green.  Var.  procumbens  41bo-varieg4ta, 
Hort.  Rather  dense,  bluish  green  form,  variegated  with 
white.  Var.  procumbens  ailreo-varieg4ta,  Hort.  Dwarf, 
dense  form,  variegated  with  golden  yellow. 

13.  sphaerica,  Lindl.  {J.  FMunei,  Van  Houtte). 
Similar  to  the  former.  Densely  branched  shrub  or  tree, 
to  30  ft.,  with  upright  branches:  branchlets  short, 
rather  thick,  quadrangular:  Ivs.  acicular  and  whqrled, 
but  less  rigid  than  those  of  the  former,  or  scale-like, 
rhombic-oblong,  somewhat  spreading :  fr.  globular, 
about  H  in.  across,  not  bloomy,  3-seeded.  N.  China. 
P.P.G.  1,  p.  59.  Var.  glaiica,  Gord.  {J.  Shiphardi,  Hort. ) . 
Dense  form,  with  usually  needle-shaped  glaucous  fo- 
liage. 

FF.    Seeds  of  fr.  IS,  small,  %-%  in.  across. 

14.  Virginiina,  Linn.  Red  Cedar.  Savin.  Pig.  1203. 
Tree,  to  100  ft.,  with  conical  head  and  spreading  or  up- 
right branches:  Ivs.  acicular,  spiny-pointed,  spreading 
or  scale-like,  rhombic,  acute  or  subacute,  imbricate, 
very  small:  fr.  brownish  violet,  bloomy,  globular  or 
ovoid.  Canada  to  Fla.,  east  of  the  Rocky  Mts.  S  S. 
10:.524.  G. P.  8:65;  10: 145. -A  very  variable  species. 
Some  of  the  most  important  varieties  are  the  following: 
Var.  Albo-variegita,  Hort.  Branchlets  variegated  with 
white.  Var.  avireo-varieg&ta,  Hort.  With  golden  yellow 
variegation.  Var.  Barbadfensis,  Gord,  (var.  gracilis, 
Sarg.  Var.  Bed  ford  itina,  Vfitch.  J.  Bermtididna, 
Hort.,  not  Linn.).  Tree,  with  slender,  spreading 
branches,  pendulous  at  the  extremities:  Ivs.  bright 
green,  spiny-pointed,  mostly  needle-shaped  on  the  cult, 
plants.  Gulf  states,  Jamaica,  Barbadoes.  Tender.  Var. 
dumosa,  Carr.  Dense  shrub,  forming  a  rounded  pyra- 
mid, with  mostly  needle-shaped,  bright  green  Ivs.  Var. 
elegantissima,  Hort.  Tips  of  young  branchlets  golden 
yellow.  Var.  glaiica,  Carr.  Vigorous-growing  form, 
with  glaucous  foliage.  Var.  pSndula,  Carr.  With  spread- 
ing limbs  and  slender,  pendulous  branches:  Ivs.  usu- 
ally scale-like.  Var.  pyramid^Iis,  Carr.  Dense,  colum- 
nar form,  with  the  foliage  glaucous  (var.  pjjraniidAtis 
glaiica)  or  bright  green  (var.  pyramidcMis  viridis). 
Var.  r^ptans,  Beissn.  Low  shrub,  with  horizontally 
spreading,  procumbent  branches  and  slender,  curving 
branchlets:  bright  green.  M.D.6.  1896:296.  Probably 
the  same  as  var.  horizontalis,  Arb.  Kew.  Var.  Schbtti, 
Hort.  A  dwarfish,  dense,  pyramidal  form,  with  bright 
green  and  rather  light  foliage.  Var.  tripartita,  Hort. 
A  dwarf,  spreading  form,  densely  branched,  with  acicu- 
lar, glaucous  Ivs.  — The  dwarf  forms  are  often  very  simi- 
lar to  J.  Sabina  and  hard  to  distinguish  without  frs. 
except  by  the  strong,  disagreeable  odor  of  the  bruised 
branchlets  of  the  latter. 

15.  scopuldnuu,  Sarg.  Closely  allied  to  the  preceding, 
but  considered  by  the  author  as  a  distinct  species, 
chiefly  distinguished  by  the  somewhat  larger  fr.,  ripen- 
ing not  until  the  second  year;  by  its  habit,  formings 
l»road  head  with  stout,  spreading  branches  and  often 
dividing  into  several  stems  near  the  base,  and  by  its 
shredding  bark.  The  branchlets  are  somewhat  shorter 
and  stouter,  and  the  foliage  usually  glaucous  or  yellow- 
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ish  green.    Brit.  Columb.  to  Calif,  in  the  Rocky  Mts. 
G.F. 10:423. 

16.  Bermudiina,  Linn.  Tree,  to  40  ft.,  in  habit  much 
like  J,  Mrginiana,  but  branches  much  stouter  and 
foliage  pale  bluish  green:  branchlets  thickly  set,  quad- 
rangular, stout  and  short:  Ivs.  mostly  imbricate,  thick 
or  acicular,  spiny-pointed,  rigid,  erect-spreading :  stami- 
nate  catkins  larger:  fr.  usually  2-seeded  and  depressed- 
globular.  Bermuda  and  cult,  in  other  W.  Indian  Islands. 
G.C.Il.  19:657.   G.P.  4:295. 

cc.    Fr.  pendulous,  on  cun^ed  peduncles,  small:  shrubs, 
usually  spreading  or  procumbent. 

17.  Sabina,  Linn.  Spreading  or  procumbent  shrub, 
rarely  with  erect  stem,  to  10  ft. :  branchlets  rather  slen- 
der, of  a  very  strong,  disagreeable  odor  when  bruised: 
Ivs.  needle-shaped,  acute  and  slightly  spreading  or  im- 
bricate, oblong-rhombic,  acute  or  subacute,  usually  dark 
green:  fr.  one-fifth  to  J^^in.  thick,  globular,  l-'^-seeded. 
Mts.  of  middle  and  southern  Eu.,  W.  Asia,  Sibsr.,  N, 
Amer.  — Very  variable.  The  most  remarkable 
vars.  are  the  following:  Var.  fastigiata,  Hoit. 
Erect  shrub  of  columnar  hal)ir,  with  daik 
green,  mostly   imbricate    Ivs.     Var.  hUmilis, 


The  two  kind: 


Endl.  Procumbent,  with  ascending  thickish  branch- 
lets  :  Ivs.  usually  imbricate,  scale-like,  often  bluish 
green.  Var.  prostr&ta,  Loud.  {var.  procumbens,  Pursh. 
J.  prostrdta,  Pers.  J.  repens,  Nutt.  J.  procihnbens, 
Nichols.).  Procumbent,  rarely  ascending,  with  usu- 
ally trailing,  long  branches,  furnished  with  numer- 
ous short  branchlets:  Ivs  acicular,  spiny-pointed  or 
imbricate,  acute,  bluish  or  glaucous  green  :  fr.  globu- 
lar, blue  and  bloomy.  Nova  Scotia  to  Brit.  Coiumb., 
south  to  N.  Y.  and  Wyo.  Sometimes  called  Waukegan 
Juniper.  Var.  tamarisciidlla,  Ait.  {J.  sabiuo^des, 
Griseb.).  Procumbent  or  ascending,  rarely  erect:  Ivs. 
usually  all  needle-shaped  ancl  often  iu  3's,  slightly  in- 
curved, dark  and  bright  green,  with  a  white  line  above. 
Mountains  of  S.  Eu.  Var.  varieg^ta,  Hort.  Branchlets 
variegated  with  creamy  white:   Ivs.  mostly  imbricate. 

J.  DavuHca,  Pall.  Allied  to  J.  Sabina.  Procumbent,  with 
slender,  spreading  or  drooping  branchlets :  fr.  1-4-seeded, 
small.  Siberia.—./,  fcetidlssima,  WiUd.  Allied  to  J.  excelsa. 
To  12  ft.  high:  branchlets  thicker:  Ivs.  with  spreading  apex, 
mucronate,  u.sually  eglandular:  fr.  larger,  1-2-seeded.  Greece, 
W.  Asia..— J.  fldccida,  Sehlecht.  Graceful  tree,  to  30  ft.,  with 
spreading  branches  and  slender,  remote,  pendulous  branchlets: 
Ivs.  acute,  with  spreading  tips:  fr.  globular,  5-10-seeded.  Tes., 
Mex.  S.S.  10:519.— J.  i('(orrtii«.  Max.  (J.conferta,  Pari.).  Allied 
to  J.  rigida,  but  prostrate,  with  long,  trailing  branches:  fr. 
larger.  Japan.— J",  macropoda,  Boiss.  Allied  to  J.  excelsa. 
Shrub  or  small  tree,  to  30  ft.,  sometimes  procumbent:  Ivs. 
closely  appressed :  fr.  nodding,  globular,  4-seeded.  Persin  to 
Himal.— J".  Mexicdna,  Schiede.  Pyramidal  tree:  brani'lilels 
numerous,  short  and  rather  stout;  Ivs,  acute,  loosely  appressed : 
fr.  2^-seeded.  Mex.—./.  monosperma,  Sarg.  (J.  oeeidentalis, 
var.  monosperma,  Engelm.).  Closely  allied  to  J.  oeeidentalis. 
Branchlets  more  slender:  Ivs.  usually  opposite  and  eglandular: 
fr.  smaller  and  usually  1-seeded.  Rocky  Mts.,  from  Col.  to  New 
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Mex.  S.S.  10:522.— J,  pdchypklcea.  Torr.  Tree,  to  60  ft.,  allied 
to  J.  oeeidentalis,  with  broad,  pyramidal  or  round-topped 
head:  Ivs.  usually  opposite,  glandular,  bluish  green:  fr.  dark 
reddish  brown,  bloomy,  with  usually  4  seeds.  Has  a  checkered 
bark  like  a  black-jack  oak.  Col.  to  Tex.  and  New  Mex.  S.S. 
10:d20.— J.  Psettdo-sabina,  Fisch.  &  Mey.  Allied  to  J.  Sabina. 
Erect  shrub,  with  thick,  dense  and  short  branchlets :  Ivs. 
usually  dimorph;  fr.  ovate,  blackish,  glossy,  1-seeded.  Siber 
—J.  sabinoides,  Endl.=J.  thurifera.— J",  sahinoides,  Nees=J. 
tetragona.— J'.  Sdnderi,  Hort.,  recently  introduced  from  Japan, 
is  a  juvenile  form  of  a  Chamiecyparis.  probably  C.  obtusa.  It 
is  a  dense  shrub  with  needle-shaped  bluish  green  Ivs.— J. 
tetrdgona,  Sehlecht.  Allied  to  J.  oeeidentalis.  Small  tree,  to 
20  ft.,  rarely  to  40  ft.,  with  round-topped  or  pyramidal  head 
and  slender,  quadrangular  branchlets :  Ivs.  obtuse,  usually 
eglandular:  fr.  subglobose,  mostly  1-seeded.  Tes.  to  Mex.  S.S. 
10:523.— J.  tkurifera,  Linn.  Shrub  or  tree,  to  40  ft.,  with  round- 
topped  head  and  spreading  branches:  branchlets  slender:  fr. 
globular,  2-3-seeded.  Spain,  Algeria.— J.  Vtakensis,  Lemm.  (J. 
Califomica,  var.  Utahensis,  Engelm.).  Bushy  tree,  rarely  more 
than  20  ft.,  with  broad,  open  head;  branchlets  slender:  Ivs. 
ohtuse,  hght  yellowish  green:  fr  usually  1-seeded.  Col.  to 
Calif.,  west  to  Utah.   S.S.  10:518.  Alfred  Rehder. 

JUPITER'S  BEARD.  Ceutranthus  rub^r  and 
Anthi/llis  Jiarba-Joris. 

JUSSI.ff:A.     See  Jussieua. 

JUSSIEt^A  (the  Jussieu  family  contained  five 
botanists,  of  whom  the  most  distinguished  was 
Antoine  Laurent  de  Jussieu,  174S-lH3t>,  who  laid 
the  foundations  of  a  modern  natural  system  of  the 
vegetable  kingdom).  Also  written  Jussiiea.  Oua- 
iji-dcea'.  Aliout  30  species  of  tropical  plants,  largely 
l»og  and  aquatic  herbs  and  shrubs,  one  of  which 
is  cult,  in  America.  It  grows  2-3  ft.  high,  and  pro- 
duces numerous  axillary  tls.  of  a  bright  yellow, 
somewhat  like  an  evening  primrose.  It  is  little 
cult.,  but  desirable  for  planting  at  the  edge  of  a 
jiond  of  tender  aquatics  or  for  tub  culture.  Jus- 
-■^ieua  is  allied  to  Liidwigia,  and  distinguished  by 
the  following  characters:  petals  4-6,  not  clawed, 
entire  or  2-lobed:  stamens  8-12:  ovary  4-celled. 
Jussieuas  have  alternate  Ivs.,  which  are  mostly 
membranous  and  entire,  rarely  leathery  and  ser- 
rate: fls.  yellow  or  white,  solitary,  short  or  long- 
pedicelled. 

longifdlia,  DC.  Erect,  glabrous:  stem  3-angled: 
Ivs.  sessile,  lanceolate-linear,  acuminate  at  both 
ends,  glandular  beneath  at  the  margins:  pedicels 
1-fld.,  longer  than  the  ovary,  and  bearing  2  bract- 
lets  at  the  apex:  petals  4,  obovate,  scarcely  notched 
at  the  apex:  stamens  8.  Brazil.  ^   jj_ 

The  plant  in  the  trade  as  J.  longifoUa  is  a  summer- 
flowering  aquatic  herb,  and  differs  somewhat  from  the 
description  given  above.  The  stems  of  young  seedlings 
are4-winged,  and  aspecimen  before  the  writerof  a  plant 
of  the  previous  season  is  5-winged.  The  main  root  of 
these  old  plants  may  be  tuber-like,  3  in.  long,  K  in.  thick, 
or  8-10  in.  long  and  more  slender.  Also  the  lower  Ivs., 
at  least,  are  opposite.  J.  longifoUa  is  best  treated  as  a 
tender  annual. 

The  seed  may  be  sown  in  fall  or  spring  in  shallow 
water,  using  seed-pans  or  pots,  as  with  other  flower 
seeds.  Cover  the  seed,  which  is  very  fine,  with  finely 
sifted  soil,  place  the  pot  or  seed-pan  in  water,  but  do 
not  submerge  until  the  second  day,  when  the  seed  will 
be  thoroughly  soaked  and  will  not  float  on  the  surface  of 
the  water.  When  the  plants  attain  a  few  leaves  they 
.should  be  potted,  singly,  into  thumb-pots,  and  later  into 
3-in.  pots,  and  from  these  planted  into  their  summer 
quarters.  It  is  not  absolutely  necessary  to  keep  these 
plants  always  submerged  in  water  after  potting.  The 
plants  will  do  well  on  a  bench,  which  should  be  covered 
with  sand  or  ashes  and  the  plants  kept  well  watered. 
Wm.  Tricker. 

JUSTlCIA  (James  Justice,  a  Scotch  gardener  and 
authorof  18th  century ).  Acantlidceoe.  A  large  and  poly- 
morphous genus  (perhaps  100  species)  in  the  warm  parts 
of  the  Old  and  New  World.  They  are  mostly  herbs  of 
various  habits,  with  opposite  entire  Ivs.,  and  are  cult, 
under  glass  for  the  showy  fascicles  or  heads  of  fls. 
Most  of  the  garden  plants  which  are  known  as  Just'cias 
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are  Jacobinias.  Consult  Jacobinia,  for  example,  for 
Justicia  magnifica,  J.  carnea,  J.  Pohliana,  J.  velufinn, 
J.coccineayJ.  Ghiesbreghtiana  &nd  J.  Lindeni.  Justicht 
Adhatoda  is  Adhatoda  Vasica.  Others  may  belotij^  to 
Thyrsacanthus  and  DEBdalacanthus.  H\\q  Justicia  varU- 
gata  of  catalogues  is  probably  not  the  J.  variegata  of 
Aublet  and  the  botanists,  but  is  very  likely  a  variegated- 
leaved  form  of  some  Jacobinia.  From  Jacobinia  the  spe- 
cies are  distinguished  by  the  spurrecl  or  appendaged 
anthers.  The  corolla  is  red,  purple  or  white,  tubular, 
deeply  2-parted  or  lipped:  stamens  2:  seeds  normally  4, 
in  an  ovate  or  oblong  capsule:  fls.  in  bracted  heads  or 
fascicles. 

The  remarks  on  the  culture  of  Jacobinias  will  apply 
here.  Plants  are  secured  readily  from  cuttings  made  in 
late  winter  or  spring,  and  these  should  bloom  the  com- 
ing fall  or  winter.   After  blooming,  discard  the  plants, 


except  such  as  are  to  be  kept  for  furnishing  cuttings. 
Unless  well  headed  back,  old  plants  become  loose  and 
weedy,  and  they  take  up  too  much  room. 

It  is  not  known  t'lat  anr  true  Justicias  are  in  the 
Amer.  trade.  J.  flava^  recently  introduced,  is  Schnu^ 
eria  flavicoma,  which  see.  "It  is  covered  for  months 
with  large,  feather-like  clusters  of  pure  yellow  flowers, 
remaining  perfect  for  a  very  long  time,  and  enhanced 
by  dark  green,  shiny  foliage."  l.  jj.  g. 


JUTE  is  a  fiber  plant,  of  easy  culture  in  warm  climates. 
It  has  been  successfully  grown  in  the  Gulf  states,  but, 
accoiding  to  the  Department  of  Agriculture,  the  want 
of  a  suitable  machine  for  separating  the  fiber  is  the 
great  obstacle  which  prevents  the  growth  of  the  Jute- 
fiber  industry  in  America.    See  Corchorus. 


K 


EADSOBA  (Japanese  name).  Magnolidcew.  About  7 
species,  tropical  Asian  woody  climbers,  of  one  of  which 
Charles  S^  Sargent  writes  (G.F.  0:75):  "The  flowers 
are  not  at  all  sbowy.  but  It  is  a  plant  of  extraordinary 
beauty  in  the  autumn  when  the  clusters  of  scarlet  fruit 
are  ripe,  their  brilliancy  being  heia:hteued  by  contrast 
with  the  dark  green,  lustrous,  persistent  leaves.  *  *  *  It 
might  well  be  grown  wherever  the  climate  is  sufficiently 
mild,  as  in  the  autumn  no  plant  is  more  beautiful."  Kad- 
suras  have  leathery  or  rarely  membranous  foliage:  lis. 
axillary,  solitary,  whitish  or  rosy,  unisexual;  sepals  and 
petals  9-15,  gradually  changing  from  the  outermost  and 
smallest  to  the  innermost  and  petaloid  :  staminate  fls. 
with  an  indefinite  number  of  stamen.s,  which  are  separate 
or  coalesced  into  a  globe:  carpels  indefinite  in  number, 
2-3-ovuled:  mature  berries  in  globular  heads. 

Jap6iiica,  Linn.  Small,  procumbent,  warty  shrub:  Irs. 
oval  or  oblong-oval,  thick,  serrate:  peduncles  1-fld.,  soli- 
tary. Japan,  as  far  as  85°  north  latitude.  — The  type  is 
advertised  by  Japanese  dealers;  also  a  variety  with  foli- 
age blotched  with  white,  and  another  var.  with  foliage 
margined  white. 

KffiMPFfiRIA  (Engelbert  Kfpmpfer,  1631-171G,  trav- 
eled in  the  <  )ri'^iit,  and  wrote  on  Japan.  He  is  also  com- 
memorated hy  J ris  KfFurpferi).  ScitaminHcew.  About 
18  species  of  tropical  African  and  Asian  plants  with 
tuberous  or  iiesliy  roots,  often  stemless,  and  bearingthe 
peculiar  fis.  of  this  order  in  which  the  showy  parts,  as 
in  the  Canna,  are  the  staminodes.  For  culture,  see  Hedij- 
chium  and  Zingiber. 

A.  Foliage  margined  u'iih  white, 
Gilbert!,  Hort.  Fleshy-rooted:  Ivs.  oblong-lanceolate, 
deep  green,  bordered  white,  wavy  at  the  margin  :  fls. 
purple  and  white.  East  Indies.  G.C.  II.  17:71:!.  R.B. 
21:l(i9.  S.H.  2:131. -Int.  by  W.  Bull,  1882.  Reasnner 
Bros,  cultivate  this  outdoors  in  S.  Fla.,and  say,  "The 
fls.  are  borne  on  ornamental  crimson  heads  rising  from 
the  ground  on  separate  stalks,  and  resembling  in  out- 
line small  pineapple  fruits.  These  heads  retain  their 
beauty  all  summer." 

AA.   Foliage  not  margined  with  white. 
B.    Lvs.  tinged  purple  beneath. 

rotunda,  Linn.  Stemless,  tuberous:  Ivs. 'not produced 
until  after  the  fls.,  oblong,  erect,  petioled  ;  corolla  seg- 
ments long-linear  :  staminodes  oblong,  acute,  white, 
lH-2  in.  long:  lip  lilac  or  reddish,  deeply  cut  into  2  sub- 
orbicular  lobes:  anther-crest  deeply  2-fid:  petiole  short, 
channelled  :  blade  12  in.  long,  3-4  in.  wide,  usually 
variegated  with  darker  and  lighter  green  above  and 
tinged  purple  beneath:  spikes  4-6-fld,,  produced  in  Mar. 
andApr.  India.  B  M.  920and605+. -Adv. 1895  by  Pitcher 
&  Manda,  who  said  the  fls.  were  fragrant. 

BB.   Xi'S.  not  tinged  purple  beneath. 

Kirkii,  Schumann  (CienkSivski/a  Kirkii,  Hook.). 
Leaf-stem  3—1  in.  long  :  Ivs.  about  4,  crowded  at  the 
apex  of  the  stem,  oblong,  acute,  8-9  in.  long,  2>^-3  in. 
wide  at  the  middle  :  flowering  stems  short,  slender, 
1-fld.:  corolla  lobes  oblong-lanceolate,  1  in.  long:  stami- 
nodes more  than  twice  as  long  as  the  corolla  lobes,  pale 
rose-purple:  lip  rounded  at  the  apex,  slightly  notched, 
2  in.  broad,  with  a  yellow  mark  at  the  throat.  Trop. 
Afr.    B.M.5994.    I. H!  30:495. -Once  adv.  by  John  Saul. 

W.  M. 

KAFFIR  CORN.    See  Sorghum. 

KAG£N£CKIA  (after  an  Austrian  minister  to  Spain). 
Koxilcem.  Sis  species  of  tender  evergreen  trees  from 
Chile  and  Peru,  one  of  which  is  cult,  at  Santa  Barbara. 
The  fls.  are  white,  5-petaled,  about  %  in.  across,  and 
unisexual.  The  male  fls.  are  borne  in  racemes  or 
corymbs;    the  females  are  solitary  ;    all  are   terminal: 


Ivs.  leathery,  serrate,  short-stalked:  stamens  16-20,  in- 
serted on  the  mouth  of  the  calyx,  in  1  series:  carpels 
5,  free:  ovules  numerous,  in  2  series. 

obl6nga,  Ruiz  &  Pav.  Lvs.  oblong,  acuminate  at  both 
ends,  the  serrations  obtuse  and  rather  callous.  Chile. 
—  Int.  1900  by  Franceschi. 

EAEI.    See  Persimmon  and  Diospi/ros. 

EALANCHOE  (Chinesename).  CrassulAcere.  Some- 
times spelled  CalanchoH.  About  50  species  of  succulent 
erect  shrubs,  chiefly  of  tropical  Africa,  but  also  inhabit- 
ing tropical  Asia,  S.  Africa  and  Brazil.  Lvs.  opposite, 
sessile  or  stalked,  varying  from  entire  to  crenate  and 
pinnatifid  :  fls.  yellow,  purple  or  scarlet,  in  many-fid. 
terminal  cymes,  rather  large  and  often  showy;  calyx  4- 
parted,  the  narrow  lobes  shorter  than  the  corolla  tube, 
usually  falling  early ;  corolla  4-parted  and  usually 
spreading  ;  stamens  8  :  carpels  4.  A  few  species  are 
prized  by  amateurs.  The  fis.  are  lasting  in  bouquets. 
The  foliage  is  ornamental  and  interesting.  Culture  of 
Crassida,  which  see  also  for  a  conspectus  of  the  garden 
crassulaceous  genera.  The  four  following  species  are 
novelties.  A'. /x'jiiiiiM,  Pers.  CMu.'i-.od),  is  Brijophyl- 
lum  calyeintini  (which  see). 

A.   Flowers  scarlet  or  orange. 

coccinea,  Welw.  Somewhat  hairy  above,  2— i  ft.  tall: 
lower  Ivs. ovate-obtuse, coarsely  crenate-dentate, stalked; 
upper  lvs.  linear-lanceolate-obtuse,  sessile:  fls.  scarlet 
or  orange,  on  short  pedicels,  in  broad,  forking  panicles 
which  have  stalks  about  1  ft.  long;  calyx  pubescent,  the 
segments  lanceolate-acute  ;  corolla  tube  %m.  long,  the 
limb  }4  in.  across,  and  the  segments  deltoid-ovate. 
Trop.  Africa. 

flammea,  Stapf.  A  foot  to  18  in.  high,  glabrous,  lit- 
tle branching:  lvs.  ovate-oblong,  obtuse,  narrowed  into 
a  short  petiole  (blade  about  2  in.  long  and  1'^-!%  in. 
wude),  fleshy,  obscurely  crenate-dentate  or  almost  en- 
tire: fls.  yellow  and  orange-scarlet,  },i  in.  across;  calyx 
parted  to  the  base,  the  segments  linear-lanceolate  and 
somewhat  acute;  corolla  tube  4-angled,  less  than  J^  in. 
long,  yellowish  ;  lobes  ovate-acute,  orange-red.  Trop. 
AfT.  B.M.  7595.  G.C.  III.  26:47. -First  fully  described 
in  Kew  Bulletin,  Aug.-Sept.,  1897,  p.  2156,  but  it  was 
named  and  partially  described  in  G.C.  July  10,  1897,  as 
K.  Ha mea,  which  is  evidently  an  orthographical  error. 
The  plant  isoneof  the  leadinguoveltiesof  1900.  Thrives 
in  a  comparatively  cool  greenhouse. 

AA.  Flowers  pink. 
cdmea,  Mast.  Stems  simple,  2  ft.  or  less,  glabrous; 
lvs.  oval  or  obovate,  obtuse,  crenate-dentate,  narrowed 
into  a  short  petiole,  the  upper  ones  nearly  linear  and 
sessile:  fls.  light  rose  or  pink,  very  fragrant,  nearly  % 
in.  across;  calyx  parted  to  the  base,  the  segments  lin- 
ear-pointed; corolla  tube  swollen  at  base,  and  2-3  times 
longer  than  calyx;  corolla  lobes  broad-oval,  acute.  S. 
Afr.  G.C.  III.  1:211.  G.F.  3:53. -Good  winter  bloomer, 
prop,  by  seeds  or  cuttings.  Seeds  sown  in  spring  give 
blooming  plants  for  the  following  Christmas. 

AAA.    Fls.  white  or  white-yellow,  very  long. 

marmorMa,  Baker  (-ff".  grandifldra,  Rich., not  Wight). 
Stem  stout  and  branching:  lvs.  large  (6-8  in.  long), 
obovate,  narrowed  to  a  short  broad  petiole,  crenate, 
blotched  with  purple  :  fls.  long  and  tubular  (3  in.  or 
more  long),  creamy  white  or  yellowish,  the  lobes  ovate- 
acuminate.  Abyssinia.  B.M.  7333.  I.H.  43,  p.  45.-In- 
teresting  pot-plant,  with  large  trusses  of  erect  fls. 

L.  H.  B. 

KALE  or  BORECOLE  (Brassica  oleracea,  var.  aceph- 
ahi.  Fii.'s.  ■I'Xt.  l'M',1  is  thought  by  some  to  be  the  original 
tviie  of  the  cHMKiire.  Members  of  this  section  of  the 
cabbage  tribe  do  nut  form   heads,  but   have  variously 
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colored,  often  finely  cut,  leaves  with  fleshy  leaf-stems, 
which  form  part  of  the  edible  portion.  Tiiese  leaf-stems 
are  tou^h  in  the  early  autumn,  but  become  crisp  and  pala- 
table with  the  accession  of  autumn  frosts.  The  plant  is  ex- 
ceedingly hardy ;  in  the  southern  states  it  winters  without 
injury  and  in  the  Atlantic  states  maybe  carried  through 
with  slight  winter  protection.  For  autumn  use  the  seeds 
are  sown  in  early  spring  under  glass  or  in  coldframes 
and  treated  exactly  as  cabbage.  In  the  South  the  seed 
may  be  sown  in  August  or  September,  and  the  plants 
are  ready  for  use  the  following  spring.  In  the  colder 
regions  they  may  be  carried  through  the  winter  in  cold- 
frames.  Leading  types:  (1)  Dwarf  Scotch  Curled  ;  (2) 
Tall  Green  Curled;  (HJ  Variegated;  (4)  Purple.  There 
are  many  intermediate  forms.  The  finely  cut  varieties 
of  Scotch  Kale  are  now  frequently  used  for  bedding  pur- 
poses. Their  hardiness  gives  them  special  features  of 
usefulness  in  the  autumn. 
Kale  is  adapted  to  a  wide 
range  of  country.  One  of 
the  leading  Kale  centers  is 
Norfolk,  Va..  where  it  is 
grown  during  fall  and  win- 
ter for  the  early  northern 
market.  See  also  Brassica 
and  Cahbaue.  ,  ^ 

John  Cbaig. 

The  Dwarf  Scotch  Kale 
makes  a  most  excellent  plant 
for  spring  greens.  It  is 
hardy  enough  to  stand  the 
winters  of  western  New 
York  without  protection 
uninjured,  and  to  make  a 
new  growth  of  tender 
sprouts  very  early  in  spring. 
These  sprouts  are  service- 
able for  greens,  salads,  etc. 
For  this  purpose  we  sow 
seed  early  in  June,  either  in 
a  seed-bed  and  transplant 
the  seedlings,  just  as  we  do 
cabbages,  or  directly  in  the 
hill,  thinning  to  one  plant  in 
a  hill.  In  a  general  way, 
the  plant  is  handled  like  late 
cabbage.  t.  Greiner. 

Kale  at  Norfolk  (Fig. 
1204). -Truckers  about  Nor- 
folk, Va.,  grow  both  the 
Scotch  and  the  Blue  Kale, 
more  of  the  former  than  of 
the  latter.  The  amount  of 
Kale  shipped  from  Norfolk 
one  year  wii " 
175,000   and 


grown  thereon.  Sometimes  four  or  five  rows  are  thus 
sown;  but  as  the  soil  must  be  relieved  of  the  winter's 
rains,  the  beds  are  generally  narrow,  with  little  furrows 
between  them  to  draw  off  any  surplus  water  which  may 
fall  duringtliewinter  months, aswe  have  from  2  to  C  inches 
of  rain  per  month  throughout  the  year.  After  the  plants 
are  well  up  they  are  tilled  between  the  rows  with  cultivator 
or  small  plow,  and  hands  are  sent  through  the  field  with 
small  hand  hoes  to  thin  out  the  crop,  leaving  healthy 
plants  at  about  6  inches  apart.  In  the  warm  and  sunny 
days  of  September,  October  and  November  the  plant 
makes  a  heavy  growth,  covering  the  earth  entirely  in 
many  instances.  Then  the  trucker, if  the  demand  for  Kale 
be  good,  can  thin  out  and  sell  the  surplus  plants,  leaving 
the  remainder  to  reach  a  greater  degree  of  development; 
or  he  can  cut  clean  as  he  goes,  and  put  the  same  land 
into  radish  or  winter  peas  later  in  the  winter. 


1204.   A  Norfolk  Kale  field  at  the  Christmas  harvest  time. 


riother  will  average  somewhere  between 
200,000  barrels.  The  number  of  barrels 
shipped  in  a  single  season  has  reached  as  high  as  a 
•quarter-million. 

The  soil  most  desirable  is  a  clay  loam, — just  such  land 
as  is  best  adapted  to  the  growth  of  cabbages.  The  seed 
is  sown  with  a  hand  drill  in  August,  and  shipments 
therefrom  begin  in  October  following,  and  continue 
off  and  on  throughout  the  winter,  until  the  crop  is  en- 
tirely shipped,  — say  until  April  1  to  15  following.  As 
soon  as  the  frosts  in  the  vicinity  of  New  York  and 
Philadelphia  have  been  sufficiently  heavy  in  the  fall  to 
kill  all  outdoor  vegetaiiles,  Norfolk  Kale  is  in  fairly 
good  demand  and  brings  from  75  cts.  to  $2  per  barrel  in 
northern  markets.  The  yield  per  acre  ranges  from  200 
barrels  up  to  400.  Instances  have  been  known  in  which 
more  than  000  barrels  of  the  Mammoth  Kale  have  been 
raised  from  an  acre  of  ground.  It  is  a  cheap  crop  to 
raise,  requiring  not  more  than  half  as  much  fertilizer  as 
the  spinach  crop. 

The  soil  is  prepared,  generally,  in  the  following  man- 
ner: It  is  thoroughly  plowed,  say  about  August  1,  and 
harrowed  level  and  smooth,  and  as  the  lands  are  very 
loose  the  Kale  bed,  although  it  may  comprise  100  acres, 
is  as  mellow  and  as  friable  as  the  best  of  garden  lands 
anywhere.  A  little  later  in  the  month  the  soil  is  thrown 
up  with  a  single  plow  into  small  beds  or  ridges.  Some- 
times a  single  row  will  be  sown  by  itself  on  a  little  ridge. 
■Sometimes  a  ridge  will  be  wider,  and  two  rows  will  be 


There  is  money  in  the  Kale  crop  at  75  cts.  per  barrel. 
During  the  past  season  the  price  has  ranged  from  50 
cts.  to  $2  per  barrel,  and  has  paid  very  well  indeed. 
Within  15  miles  of  Norfolk,  something  over  1,000  acres 
is  devoted  to  Kale  each  year.  It  is  considered  one  of  the 
cheapest  crops  to  grow,  yielding  a  moderate  percentage 
of  profit.  It  the  soil  is  in  good  or  fair  condition,  very  lit- 
tle fertilizeror  manure  is  required  for  the  Kale  crop.  Its 
cultivation  is  simple  and  inexpensive.  It  is  cut  when 
ready  for  market  and  packed  in  barrels,  using  canvas 
for  one  of  the  barrel  heads,  at  a  cost  of  5  cts.  per  barrel 
for  cutting.  j^^  Jefpers. 


'itima  ;   but  treated  under 


KALE,  SEA.     Crambe 
Sea-K<tlr. 

EALMIA  (after  Peter  Kalm,  Swedish  botanist,  trav- 
eled 1748-51  in  N.  America!.  A'rinlcew.  American 
Laurel.  Beautiful  ornamental  evergreen  shrubs,  rarely 
deciduous,  with  entire  opposite  or  alternate  Ivs.  and 
purple,  pink  or  almost  white  showy  fls.  in  terminal 
corymbs  or  in  axillary  umbels,  rarely  solitary:  fr.  cap- 
sular. Most  of  the  species  are  hardy  North,  particularly 
the  most  ornamental  member  of  the  genus,  K.  latifolia, 
which  next  to  Rhododendron  is  the  most  beautiful  flow- 
ering hardy  evergreen.  Massed  in  groups  or  as  single 
specimen  on  the  lawn,  it  is  one  of  the  most  decorative 
plants  when  covered  with  its  abundant  pink  flowers. 
Even  small  plants  produce  flowers.    The  foliage  is  very 
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decorative,  contrasting  well  with  the  red  and  yellowish 
branches.  The  species  is  also  easily  forced  and  makes 
a  very  handsome  pot-plant.  The  other  species  are 
pretty  border  plants  for  evergreen  shrubberies.  The 
Kalmias  thrive  well  in  a  sandy,  peaty  or  loamy  .soil, 
but  dislilce  clay  and  limestone.  They  grow  almost  as 
well  in  swamps  as  in  drier  locations  and  prefer  partly 
shaded  situations,  but  thrive  also  well  in  sunny  places, 
provided  there  be  sufSoieut  moisture.  They  rerjuire  gen- 
erally almost  the  same  treatment  as  the  hardy  Rhodo- 
dendron, but  are  less  particular  about  soil  and  position. 
Transplanting,  if  carefully  done  either  early  in  fall  or  in 
spring,  is  not  difficult;  a  mulching  the  first  season  after 
planting  will  be  of  much  advantage  to  keep  the  roots 
from  drying  in  summer  and  from  frost  in  winter.  Prop, 
usually  by  seeds  sown  in  sandy,  peaty  soil  in  pans  or 
boxes  in  early  spring  and  kept  in  a  cool  frame  or  green- 
house. The  seedlings  should  be  pricked  oil  as  soon  as 
they  can  be  handled,  and  after  they  are  again  established 
gradually  hardened  off  and  the  following  year  trans- 
planted in  frames  or  beds  outdoors.  V'ars.  of  A',  liiti- 
folia  are  usually  increased  by  side-grafting  on  seedlings 
in  the  greenhouse  or  by  layers,  since  it  grows  less 
readily  from  cuttings,  while  the  other  species  may  be 
prop,  by  cuttings  of  half-ripened  wood  under  glass. 
Six  species  in  N.  Amer.  and  Cuba,  allied  to  Rhododen- 
dron :  fls.  in  terminal  or  lateral  corymbs  or  umbels, 
rarely  solitary;  calyx  5-parted;  corolla  saucer-shaped 
or  broadly  companulate,  5-lobed;  stamens  10,  with  slen- 
der filaments,  the  anthers  held  back  in  little  pouches  of 
the  corolla,  springing  up  suddenly  aud  discharging  the 
pollen  it  touched  :    ovary  5-celled,  superior  ;    capsule 
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1205.  Kalmia  latifolia  (X!^). 


globular,  parting  into  5  valves,  with  numerous  minute 
seeds.  The  Ivs.  of  the  Kalmias  are  said  to  be  poisonous 
to  animals,  especially  those  of  IC.  antiustifoJiii.  The 
flower  of  Kalmia  is  one  of  those  proposed  as  a  national 
flower  emblem,  especially  on  account  of  the  exquisite 
symmetrical  beauty  of  the  single  flower.  It  is  a  purely 
American  genus,  but  unfortunately  it  is  popularly  known 
only  in  the  eastern  states. 


A.    Fls.  in  umbels  or  corymbs. 

B.    ii'5.  evergreen. 

c.    Branch  lets  terete:  Ivs.  pale  green  beneath. 

latifdlia,  Linn.  Mountain  or  American  Laurel. 
Calico  Bush.  Fig.  1205.  Shrub,  4-lU  tt.  high,  rarely  tree 
to  30  ft.,  with  dense,  round-topped  head:  Ivs.  petioled 
alternate  or  irregularly  whorled,  oblong  or  elliptic-Ian 
ceolate,  acute  at  both  ends,  dark  green  above,  yellowish 
green  below,  3-4  in.  long  :  fls.  in  larg^,  terminal  com- 
pound corymbs  on  viscid  peduncles ;  corolla  rose-colored 
to  white, with  purple  markings  within,  about  %  in.  across 
May,  June.  New  Brunswick  to  Fla.,  west  to  Ohio  and 
Tennessee.  B.M.  175.  Em.  443.  S.S.  5:236-237.  A.F, 
13:32.  Gng.  3:1;  7:289.  Gn.  22:343;  27,  p.  549  &  33,  p 
607. -Var.  Alba,  Hort.  Pis.  almost  white.  Var.  mon 
strubsa,  Mouillef.  (v.ir.  pnli/petahi,  Arh.  Kew.).  Corolla 
divided  into  5  narrow  petals.  G.F.  3:453.  Var.  myrti 
fblia,  Rand  (var.  ndtia  or  inhior,  Hort.).  Lvs.  small 
1-2  in.  long,  deep  green,  of  slow  growth,  forming  a  low 
dense  bush.  Var.  rAbra,  C.  Koch  (var.  Pavdrti,  Andr^) 
Fls.  deep  pink.    R.H.  1888:."M0. 

angustifdlia,  Linn.  Sheep-Laurel.  Lambkill, 
WicKY.  Shrub,  to  3  ft.:  Ivs.  usually  in  pairs  or  3 
petioled,  usually  oblong,  obtuse,  light  green  above,  pale 
beneath,  1-2^2  in.  long:  corymb  lateral,  many-fld.,  com 
pound  or  simple  :  fls,  %-%  in.  across,  purple  or  crim 
son.  June,  July.  From  Newfoundland  and  Hudson  bay 
toGa.  B  M.  331.  Em.  445. -There  are  vars.  with  light 
purple  fls.,  var.  rdsea,  Hort.;  with  crimson  fls.,  var.  ril- 
bra,  Hort.;  with  ovate  or  oval  lvs., var.  ov&ta,  Pursh,  and 
of  dwarf  habit,  var.  n&na,  Hort. 

cc.    Branchlets  S-edged:   Irs.  glaucous-ivhite  beneath, 

all  opposite  or  in  3^s. 
polifdlia,  Wangh.  (K.  glaiica.  Ait.).  Low,  straggling 
shrub,  to  2  ft. :  lvs.  almost  sessile,  oval  to  linear-oblong, 
obtuse,  revolute  at  the  margins,  K-13^  in.  long:  fls.  in 
simple  terminal  umbels,  slender-pedicelled,  /a-^-i  in. 
across,  rose-colored  or  purplish.  May,  June.  Newfound- 
land to  Pa.  and  in  the  Rocky  Mts.  from  Sitka  to  Calif. 
B.M.  177.  L.B.C.  16:1508.  Em.  441.  G.W.P.A.  18.- 
Var.  microph^Ua  is  the  alpine  form  of  the  Rocky  Mts. 
growingonly  a  few  inches  high  and  with  very  small  lvs., 
K  in.  or  less  long.  Var.  rosmarinifdlia  has  narrow, 
oblong-Iinear.  strongly  revolute  Ivs. 

BB.  JjVS.  deciduous,  alternate. 
cune&ta,  Michx.  Erect  shrub,  with  slender,  straggling 
stems,  to  3  ft.:  lvs.  petioled,  cuneate,  obovate-oblong, 
acute  or  obtuse,  pubescent  beneath  when  j'oung,  %-\% 
in.  long:  fls.  slender-pedicelled,  in  few-Bd.  lateral  um- 
bels, creamy  white  with  a  red  band  within,  i4-%  in. 
across.    June.    N.  C.  and  S.  C.    G.F.  8:435. 

AA.  Fls.  solitary,  axillary  :  plant  hirsute. 
hjrsilta,  Walt.  Low  shrub,  with  many  erect  or  ascend- 
ing stems,  to  1  ft. :  lvs.  almost  sessile,  oblong  to  lanceo- 
late. ^4-^2  in.  long:  fls.  slender-pedicelled,  ?o  in.  across, 
rose-purple  ;  sepals  oblong-lanceolate,  hirsute,  longer 
than  the  capsule.  June.  S.Va.toFia.  B.M.  138.  L.B.C. 
11:1058.  Alfred  Rehder. 

KALOPANAX.    See  J,;n,lh„panajr. 

KANSAS,  HORTICULTURE  IN.  Fig.  1206.  In  18,54, 
when  Congress  passed  a  law  opening  this  territory  for 
settlement,  it  was  considered  as  part  of  the  great 
American  desert,  and  it  was  almost  universally  thought 
to  be  fit  only  for  grazing  purposes.  As  to  fruit-grow- 
ing, such  a  possibility  was  not  considered.  This  im- 
pression did  much  to  retard  tree-planting.  Another 
great  drawback  was  the  fact  th,at  every  settler  planting 
fruit  trees  must  have  the  favorite  varieties  of  his  former 
home  grown.  This  resulted  in  the  planting  of  over 
2,000  kinds  of  apples  alone.  Few  of  these  could  be  made 
to  succeed,  and,  in  time,  so  many  failed  that  the  impres- 
sion was  deepened  that  Kansas  could  not  grow  fruit. 
But  amid  these  losses  occasionally  a  man  would  succeed 
with  some  variety,  and  his  success  was  heralded  over 
the  state  until  eventually  the  worthless  kinds  were 
weeded  out  and  the  road  to  success  was  perceived. 
Eventually  the  people  could  plant  trees  with  some  as- 
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surauce  that  they  would  gather  fruit  therefrom.    Since 
then,  rapid  progress  in  tree-plantiug  has  been  made. 

Apple  trees  do  not  bear  heavy  crops  every  year,  but 
there  has  not  been  a  total  failure  any  year  since  the 
trees  commenced  bearing,  some  forty  years  ago.  Feaches 
bear  in  some  parts  of  the  state  every  year,  the  south 
having  few  failures.  Pears  succeed  throughout  the 
state,  although  some  varieties  blight  in  some  localities. 
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1206.    Climatolosical  regions  of  Kansas. 

Plums  and  cherries  are  successful  throughout  the  state, 
if  the  curculio  is  destroyed.  Grapes  bear  heavy  crops 
nearly  every  year.  Strawberries  yield  good  crops. 
Raspberries  and  blackberries  also  do  well. 

Market-gardening  is  profitably  carried  on  around 
Kansas  City,  Leavenworth,  Atchison,  Lawrence,  To- 
peka,  Ft.  Scott,  Wichita,  and  many  other  towns.  Sweet 
potatoes  are  at  home  here  and  are  grown  in  large  quan- 
tities. They  are  on  the  market  from  early  in  Septem- 
ber to  March  and  sometimes  in  May.  Irish  potatoes  are 
not  a  sure  crop  on  the  uplands,  but  immense  quantities 
are  grown  on  the  bottom-lands.  Hundreds  of  car-loads 
are  grown  and  shipped  from  the  Kansas  river  bottom, 
between  Topeka  and  Kansas  City,  every  year. 

The  uplands  are  rolling  prairies,  with  a  deep,  alluvial 
soil,  with  enough  clay  and  sand  intermixed  to  make  it 
an  ideal  soil  for  fruit-growing.  The  subsoil  is  red  clay, 
with  some  sand.  This  is  underlaid  with  limestone  from 
one  to  forty  feet  below  the  surface.  This  limestone  is 
full  of  seams  or  cracks  which  afford  a  good  subdrainage, 
so  that  little  of  the  land  needs  artificial  drainage. 
These  lands,  as  above  described,  embrace  a  very  large 
percentage  of  the  entire  state.  The  bottom-lands  are 
wide,  ranging  from  one  to  ten  miles  in  width.  These 
bottom-lands  are  composed  largely  of  sand,  with  enough 
humus  intermixed  to  make  them  very  productive. 
They  support  some  of  the  finest  orchards. 

Kansas  City  is  the  lowest  point  in  the  state,  and  is 
about  750  feet  above  the  sea  level.  It  gradually  gets 
higher  west,  until  it  is  over  4,000  feet  on  the  western 
border.  The  rainfall  is  of  the  usual  amount  on  the  east- 
ern border,  but  gradually  decreases  as  the  western 
boundary  is  approached.  pred  Wellhouse. 

Kansas  is,  to  the  eye,  practically  level.  There  are  no 
mountains  within  its  boundaries,  yet  the  eastern  third 
is  rolling.  Some  parts  are  rough,  while  the  west  is 
practically  level,  yet  the  state  runs  steadily  up-hill  from 
its  eastern  border,  which  is  750  feet  above  sea  level,  to 
the  western  limit,  which  is  4,500  feet  above  sea  level. 
This  naturally  gives  a  varying  climate.  It  is  like 
climbing  a  mountain  3,750  feet  high,  and  passing 
through  the  varying  atmospheric  changes  as  one  goes 
upward,  from  a  moist,  easy-growing  climate  to  a  clear, 
windy,  dry  elevation  3,750  feet  higher. 

In  the  eastern  third  of  the  state  (1,  Fig.  1200)  the 
apple  and  pear  are  at  home,  and  when  well  grown 
are  excellent.  New  varieties  originating  in  the  state 
or  in  the  west  are  takiug  the  place  of  eastern  and  im- 
ported varieties.  Orchards  and  gardens  are  scattered 
all  over  the  eastern  half,  and  are  very  successful.  The 
commercial  horticulturist  finds  his  early  market  in 
Nebraska.  Colorado  and  Iowa;  his  later  market  in  the 
cities  and  towns  of  Kansas,  and  a  still  later  market  in 
Texas,  when  the  heat  of  summer  has  paralyzed  Texan 
products.  Oklahoma  and  the  Indian  Territory  have  for 
years  been  good  markets  for  the  southern  part  of 
Kansas.    Many  orchardists  in  the  middle  west  sell  every 


apple,  good,  bad  or  indifferent,  for  cash  to  wagoners 
who  come  from  the  south  and  west  annually  in  large 
numbers  to  carry  away  the  orchard  products.  Toward  the 
west,  cherries,  plums  and  peaches  seem  more  at  home. 
The  two  former  are  very  prolific,  and  a  success  in  the 
central  part  (2).  Peach  pits  are  planted  in  rows  through- 
out the  west  for  wind-breaks,  and  such  trees  bear  con- 
siderable fruit,  some  of  it  very  tine.  Along  the  Arkan- 
sas river,  where  the  roots  of  trees  penetrate  to  water, 
all  fruits  do  finely,  and  on  irrigated  lauds  back  from  the 
bottom-lands,  horticulture  prospers  in  all  departments. 
The  bluffs  along  the  Missouri  river,  in  the  northeastern 
part  of  the  state,  seem  peculiarly  adapted  to  the  apple, 
and  it  is  grown  there  in  immense  quantities.  Here  are 
some  of  the  greatest  apple  orchards  of  the  world.  The 
total  number  of  apple  trees  in  the  state  is  11,005,007 
pears,  398,975  ;  peaches,  5,734,337  ;  plums,  919,527 
cherries,  1,606,456.  The  acreage  of  vineyards  is  6,543. 
of  nurseries,  2,803  ;  blackberries,  3,253  ;  raspberries, 
1,504;   strawberries,  1,864  (1900). 

Strawberries  do  well  anywhere  in  the  state.  Some 
prominent  varieties  originated  here.  Raspberries  a-re 
of  easy  culture.  The  "Kansas "originated  in  Lawrence, 
and  has  become  the  mainstay  among  blackcaps  over 
a  wide  range.  Blackberries  are  indigenous,  and 
cultivated  varieties  mainly  do  well,  though  some  of 
them  rust  badly.  Raisin  grapes  are  grown  in  the  south 
by  winter  covering.  Prunes  and  figs  will  also  grow 
there.  Vegetables  of  all  kinds  do  well  and  are  of  fine 
quality,  the  tomato  beingespecially  at  home.  Early  pota- 
toes of  the  Kaw  valley  are  widely  known,  and  millions 
of  bushels  are  exported  yearly.  Fertilizers  are  little 
used,  and  the  stable  manure  of  the  cities  is  largely 
dumped  on  the  commons.  Only  gardeners  seem  to  value 
it.  Melons  are  of  easy  growth,  and  of  the  finest  quality. 
Sugar-beets  have  been  tried  at  various  points,  but  on 
analysis  do  not  often  come  up  to  the  required  standard 
of  saccharine  qualities.  Indian  corn  is  the  great  staple, 
and  all  the  sugar  and  popping  varieties  come  to  the 
finest  maturity  in  quality.  The  lack  of  water  in  western 
Kansas  (3)  is  the  greatest  drawback  to  agriculture  there. 
William  H.  Barnes. 

KARATAS  (Brazilianname).  Bromeltdcecp,  Bentham 
&  Hooker  refer  about  10  West  Indian  and  Brazilian 
bromeliads  to  this  genus,  but  Mez,  the  latest  monog- 
rapher (DC.  Monogr.  Phaner.  9),  refers  the  species  to 
other  genera.  Baker  retains  it.  As  understood  by 
Bentham  &  Hooker,  Karatas  differs  from  Broraelia 
chiefly  in  its  dense,  capitate  flower-clusters,  which  are 
sessile  in  the  axils  of  the  upper  leaves.  The  species  are 
cult,  the  same  as  Bromelia,  Billbergia,  and  the  like. 
They  are  little  known  in  this  country.  Apparently  the 
only  common  one  is  K.  spect^bilis.  Ant.  (  Xi'Iuldrinin 
spectdbile,  Moore.  I^'ijt'Iid  spt'r/>ihi /is,  \Ai\i\en.  Are- 
gelia  spectdbilis,  Mez).  It  is  a  stemless,  tufted  peren- 
nial, with  broadly  strap-shaped,  spine-edged  Ivs.,  which 
are  green  above,  gray-banded  beneath  and  red-tipped 
at  the  end:  fls.  numerous,  sunk  amongst  the  Ivs.,  the 
corolla  with  bluish  lobes.    Braz.    B.M.  6024.    L.  H.  B. 

KARRI.     EucaUjptns    di- 
versicolor. 


KAULFtSSIA  (G.F.Kaul 
fuss,  professor  of  natural 
history  at  Halle).  Compds- 
itw.  A  small,  branchy,  hardy 
annual,  6-12  in.  high,  with 
blue  or  red  aster-like  fls., 
on  long  stems:  plant  pubes- 
cent or  hispid:  Ivs.  oblong- 
spatulate  or  oblong-lanceo- 
late, entire  or  remotely  den- 
ticulate :  heads  many-fld., 
radiate,  theray  fls.  pistillate,  1107. 
the  disk-fis.  perfect:  akene 
obovate  and  compressed, 
those  of  the  disk  with  plumose  pappus  :  involucre 
scales  in  two  rows.  K.  amelloides,  Nees  (Figs.  1207-8)» 
is  an  excellent  annual,  of  easy  culture  in  any  garden 
soil.  Var.  atroviol^cea,  Hort.,  has  dark  violet  fls.  Var 
kermeslna,  Hort.,  has  violet-red  fls.    Sow  seeds  where 


Charieis  heterophylla. 

Natural  size. 
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the  plants  are  to  grow;  or  they  may  be  started  indoors 
and  the  plants  transplanted  to  the  open.  The  genus 
Kaulfussia  was  founded  by  Nees  in  1820.    In  1817,  how- 


1208.   Charie 


Kaul- 


ever,  the   plant  was   described  by   Cassini  as  ChArieis 
heterophylla,  and  this  name  should  stand.    S.  Africa. 

L.  H.  B. 
KENILWORTH  IVY.    Linaria  CumhalarUi. 

KENNfiDYA  (Kennedy,  of  the  nursery  firm  of  Ken- 
nedy &  Lee,  important  English  nurserymen  of  the  lat- 
ter part  of  last  century).  Lei/umindsw.  Australian 
woody  trailers  or  twiners  of  about  a  dozen  species, 
making  excellent  plants  for  the  intermediate  house  or 
conservatory.  Fls.  red  to  almost  black,  pea-like:  Its. 
mostly  pinnately  3-foliolate:  standard  orbicular  or  obo- 
Tate,  narrowed  to  a  claw,  and  bearing  minute  auricles; 
wings  falcate,  joined  to  the  keel;  stamens  diadelphous, 
—  9  and  1:  pod  linear,  flattened  or  cylindrical,  2- 
valved,  with  pithy  divisions  between  the  seeds.  Ken- 
nedyas  are  easily  grown  from  cuttings  of  nearly  ripe 
wood;  also  from  seeds.  They  are  mostly  spring  and 
summer  bloomers,  and  should  rest  in  winter.  Give 
plenty  of  water  during  summer.  They  should  be  given 
support:  they  grow  from  3-10  feet  high,  making  stifl', 
woody  stems.  They  may  be  trimmed  back  freely  when 
at  rest.  The  taller  kinds,  like  K.  ruhicnnda  and  A'. 
cocrhiea,  are  excellent  for  rafters.  Well-rooted  plants 
may  be  planted  permanently  in  the  greenhouse  border. 

A.    Fls.  nearly  black. 

nlgrricans,  Lindl.  Twining,  robust,  somewhat  pubes- 
cent: Ifts.  (sometimes  reduced  to  1)  broad-ovate  or 
rhomboid,  entire,  obtuse  or  emarginate;  fls.  slender, 
1  in.  or  more  long,  in  short  one-sided  axillary  racemes, 
deep  violet-purple  or  almost  black:  pod  flattened.  B.R. 
20:171.'i.  B.M.  3652. -AT.  aernlea.  Hort.,  with  blue  fls., 
is  perhaps  this  species. 

AA.    Fls.  red  or  scarlet. 
B.    Standard  narrow-obovate. 

rubiofinda,  Vent.  Pubescent:  ltts..'i-t  in.  long,  ovate 
to  orbicular  or  ovate-lanceolate,  entire:  fls.  dull  red, 
drooping  in  racemes,  usually  not  exceeding  the  Ivs.; 
standard  narrow-obovate,  reflexed;  wings  narrow  and 
erect :  pod  flat  or  nearly  so.  L. B.C.  10:954.  B.M.  2(J8 
(as  Glycine  rubicunda).  B.R.  13:1101  (as  Amphodiis 
orafits). 

BB.    Standard  broad-ovate  or  orbicular. 

prostrflta,  B.  Br.  Prostate  or  twining,  pubescent : 
Ifts.  broad-obovate  or  orbicular,  less  than  1  in.  long, 
often  wavy:  stipules  leafy,  cordate:  fls.  2-4  on  each 
peduncle  (which  usually  exceeds  the  Ivs.),  scarlet,  % 
in.  long;  standard  obovate;  keel  incurved  and  obtuse; 
wings  narrow  and  short:  podnearly  cylindrical,  pubes- 
cent.   B.M.  270  (as  Glycine  coccinea). 

Var.  mijor,  DC.  (K.  Ma:rryatt(e,  Lindl.  K.  Marnjat- 
tiUna,  Hort.).  Larger  and  more  hairy:  Ifts.  larger, 
strongly  undulate:  stipules  sometimes  1  in.  across: 
fls.  large,  deep  scarlet.  B.R.  21:1790.  Gn.  28:501.  A.P. 
3:547.  — A  very  handsome  winter-Howering  twiner. 

coccinea.  Vent.  Densely  pubescent:  Ifts.  .T  or  5,  ovate 
or  oblong,  very  obtuse,  often   3-lobed :    stipules   very 


small:  fls.  ^  in.  long,  scarlet,  in  long-peduhcled  clus- 
ters of  15-20;  standard  orbicular;  keel  very  obtuse: 
pod  flattened.  B.M.  20ti4.  L. B.C.  12:1126. -Known  un- 
der several  names,  as  A',  inophylla,  Lindl.,  B.R.  17:1421 ; 
A",  dihitata.  Cunn.,  B.R.  18:1526;  Zichya  tricolor, 
Lindl.,  B.R.  25:52;  Z.  villdsa,  Lindl.,  B.R.  28:68,  and 
others.    Handsome  slender  twiner  or  trailer.    L.  jj    g. 

KENKICK,  WILLIAM,  was  born  in  1795,  and  was  the 
oldest  sou  of  .loliu  Kenrick,  one  of  the  pioneer  American 
nurserymen.  His  father  comujeuced  his  nursery  in  the 
year  1790  on  Nonantum  Hill,  near  the  line  of  the  towns 
of  Newton  and  Brighton,  Mass.,  and  on  the  very  ground 
where  the  apostle  Eliot  began  his  labors  for  the  Indians, 
under  Waban,  their  chief.  The  raising  of  peach  seed- 
lings was  the  commencement  of  Mr.  Kenrick's  work. 
He  soon  acquired  the  art  of  budding,  and  thus  offered 
named  varieties  for  sale.  In  the  year  1823  his  son  Wil- 
liam became  a  partner  in  the  nursery,  and  we  find  the 
first  advertisement  of  the  stock  in  the  October  number 
of  the  "New  England  Parmer  "  of  that  year.  It  named  30 
varieties  of  finest  budded  peaches  5  to8  feethigh  atSSVa 
cents  each;  10  varieties  of  European  grapes;  4  Ameri- 
can: Isabella,  Catawba,  Bland  and  Scuppernong;  cur- 
rants, horse-chestnut,  catalpa,  mouutain  ash,  lilacs, 
roses  and  a  few  other  ornamental  trees.  It  was  stated  that 
the  trees  would  be  packed  with  clay  and  mats.  The  son, 
William,  appears  to  have  assumed  early  control,  having 
planted  in  1823  two  acres  in  currants  alone.  In  1824  they 
made  1 .  700  gallons  of  currant  wine,  increasing  the  amount 
to  3,000  gallons  in  182.')  and  to  3,600  in  1826.  Mr.  Ken- 
rick was  an  enthusiast  in  whatever  he  did,  his  extensive 
cultivation  and  introduction  of  the  Lombardy  poplar 
being  an  illustration  of  his  sanguine  temperament.  A 
still  more  marked  instance  was  his  culture  of  the  Morns 
multieaiilis  about  the  year  1835,  and  his advocacyof  silk 
culture.  For  a  time  he  found  this  to  be  a  more  profit- 
able venture  to  himself  than  to  his  patrons.  But  it 
should  be  said  that,  however  sanguine  and  confident 
were  his  opinions,  they  were  honesti}'  held  and  with  no 
intent  to  mislead.  In  the  year  1835  Mr.  Kenrick  pub- 
lished "The  American  Silk  Growers'  Gui<le,"  a  small  trea- 
tise on  mulberry  culture.  In  1833  appeared  the  "New 
American  Orchardist."  This  is  a  larger  work,  and  is  a 
full  description  of  the  fruits  of  that  date.  The  author 
acknowledges  his  large  indebtedness  to  other  cultivators, 
especially  to  Mr.  Roljert  Manning,  of  Salem,  who  pub- 
lished his  "Book  of  Fruits"  in  1838.  Mr.  Keni-ick  died 
in  February,  1872.  wm.  C.  Strong. 

K£NTIA  (after  William  Kent, horticulturist, compan- 
ion of  Reinwardt  in  journeys  through  the  Indian  archi- 
pelago). Palm(lce(F.  Spineless  palms  with  pinnate  Ivs., 
sharp-pointed  or  2-toothed,  linear-lanceolate  Ifts.,  raid- 
nerves  scaly  beneath,  and  rachis  angled  above;  petiole 
channeled  above,  rounded  on  the  back.  It  differs  from 
Areca  in  the  sharply  4-angled  branchlets  of  the  spadices; 
and  from  Hedyscepe  and  Kentiopsis  in  having  only  6  sta- 
mens. Species  at  most  6  or  7,  from  the  Moluccas  to 
northern  Australia.  The  type  is  K.  procera.  Blume, 
from  New  Guinea,  which  is  not  cult.  It  is  probable  that 
none  of  the  Kentias  known  to  the  American  trade  be- 
long properly  in  this  genus. 

K.  austrAlis,  Hort.,  from  Lord  Howe's  Island,  is  probably  one 
of  the  four  following  palms  which,  according  to  Maiden  in  Proc. 
Linn.  Soe.  N.  S.  W.  1898,  are  the  only  palms  on  that  island: 
Clinostigma  Mooreanum,  Howea  Belmoreana  and  Forsteriana, 
and  Hedyscepe  Canterburyana.  K.  australis  was  int. 1873  and  a(^ 
vertised  1893  by  John  Saul.— £^.  Belmoreana,  C.  Moore=Howea 
Belmoreana.  —  fi".  Baueri,  Seem.  =  Rhopalostylis  Baueri.— ^. 
Belmoreana,  P.  Muell.  =  Howea  Belmoreana.  —  £.  Br6wnii, 
Hort.  Dedicated  to  D.  S.  Brown,  of  St.  Louis,  Mo.  Resembles 
K.  Macarthuri.  Lvs.  pinniite.  arching:  Ifts.  truncate  and  pre- 
morse.  Very  graeefid.  A. G.  15:266  and20:223.  This  is,  perhaps, 
Nenga  or  Hydriastele.— fi".  Canterhurydna,  P.  Muell. =Hedy- 
scepe  Canterburyana.  —  ^.  du'an'cdfo,  Planch.  =  Kentiopsis 
divaricata.  — IT.  Dum,oniAna,  Hort.  Adv.  1895  by  Pitcher  & 
Manda.  P.B.  1:379.-5".  elegans,  Brongn.  &  Gris.=CyphophoB- 
nix  elegans,— ir.  exorrhiza,  H.  Wendl.=Exorrhiza  Wendlandi- 
ana.— ^-  Forsteridna.  F.  Muell. ^Howea  Forsteriana.— ff.  ^rw- 
tescens.  Hort.  Ciilt.  by  Siebrecht  &  Son.— ii.  tuMta.  Brong.= 
Cyphophoeuix  fulcita. — K.  grdcilis.  Hort.— Microkentla  grac- 
ilis.-fi".  Kirstenidna,  Hort.  Lvs.  very  slender,  dark  green, 
arching,  ascending,  widely  pinnated  ;  Ifts.  broadly  euneate 
shaped  like  a  sh.ark's  fin,  the  truncate  apex  curiously  erose, 
ragged,  the  upper  m.argin  extending  into  a  long,  sharp  tip:  peti- 
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oles  covered  with  light  grayish  browu  pubescence.  New  Ire- 
land. A.G.  20:223  (1899).  G.C.  III.  24:^91.  This  is  prob- 
ably a  Nenga. — K.  Lindeni,  Hort.=Kentiopsis  macrocarpa. — 
K.  L^^ani,  Lind.=Kentiopsis  macrocarpa.— £^.  Macdrthuri. 
Hort.  An  elegant  palm,  with  smooth,  suberectlvs.;  Ifts.  semi- 
pendulous,  alternate,  4-8  in.  long,  J^-l  in.  wide,  the  midvein 
prominent  above,  obliquely  truncate  and  ragged  or  premorse. 
Stems  smooth,  suckeriug  quite  freely.  New  Guinea.  Int.  1878, 
Veitch  &  Sons.  F.  1879,  p.  115.  Perhaps  a  Nenga.— £^.  Moore- 
d7ia,  F.  Muell.=Cliuostigma  Mooreanum.— ^.  Mdrei,  Hort. 
Dreer.  Possibly  same  as  K.  Mooreana. — K.  rubricaulis,  Hort. 
Lvs.  pinnate,  ovate,  with  red  petioles.  Adv.  1895  by  Pitcher  & 
Manda.— -ff.  rupicola,  Hort.  Adv.  1895  by  Pitcher  &  Manda.— 
K.  Sanderidna,  Hort.  Very  slender  in  habit,  very  hard  foliage, 
spreading;  Ifts.  very  narrow,  arranged  on  an  arching  rachis 
similar  to  Ooeos  Weddelliaua.  A  graceful  plant  for  jardinieres 
or  conservatories.  A.G.  20:223.— K^.  Sdpida,  Mart.=Rhopalo- 
stylis  sapida.— iC.  Van  Houttei.  Hort.=  Veitehia,  sp.  ?  Adv. 
1895  by  Pitcher  &  Manda.— jS:.  VHtchii,  Hort.  probably=Hedy- 
scepe  Canterburyana— K^.  Wendlandidna,  P.  Muell.— Hydrias- 
tele  Wendlandiaua.  Jared  G.  Smith. 

KENTIOPSIS  (Greek  :  like  Kentia).  Palmdcem. 
Spineless  palms:  lvs.  equally  pinnate;  pinnffi  suboppo- 
site,  very  coriaceous,  narrow,  sword-shaped,  narrowed 
to  the  obtu.se  or  toothed  apex,  with  strong  mid-nerve, 
prominent  veins  and  thickened  margins.  Species  2. 
New  Caledonia. 

Kentiopsis  belongs  to  a  large  group  of  genera  men- 
tioned under  Hedyscepe  (p.  718),  which  differ  from 
Kentia  in  having  the  ovule  fastened  on  the  side  of  the 
locuie,  and  more  or  less  pendulous,  instead  of  fastened 
at  the  base  and  erect,  as  in  Kentia.  Kentiopsis  is  dis- 
tinguished from  Hydriastele  by  having  its  tts.  arranged 
spirally  instead  of  in  4  ranks.  From  numerous  other 
cultivated  allies  it  is  distinguished  by  the  following 
characters:  stamens  numerous,  20-25:  leaf-segments 
narrowed,  obtuse  or  dentate:  sepals  of  the  staminate 
tls.  triangular-orbicular,  broadly  overlapping. 

macrocarpa,  Brongn.  {Kentia  Lindeni,  Hort.  Linden. 
Kentia  Liiciana,  Linden).  Rachis  flat  above,  convex 
below.  The  form  known  as  Kentia  Luciani  has  bright 
green  lvs.,  tinged  with  brown  on  the  under  surface,  the 
young  petiole  yellowish,  later  becoming  brown.  I.H. 
29:451  and  24:276.  F.  1884.  p.  71.  S.H.  2:U7.-The  spe- 
cies is  distinguished  by  the  reddish  tinge  of  the  young 
leaves. 

K.  divaricdta,  Brongn.  (Kentia  divaricata.  Planch.),  is  re- 
ferred by  Drude  in  Engler  &  Prantl,  to  Drymophlceus.  It  may 
be  distinguished  from  the  preceding  by  the  alternate  pinnae 
and  triangular  rachis,  keeled  above.  I.H.  28:409.  This  has 
been  confused  in  the  trade  with  Kentia  gracilis,  which  is  re- 
ferred by  Index  Kewensis      

to  Microkentia  gracilis.  See 
I.H.23:245.  Advertised  1895 
by  Pitcher  &  Manda. —  £". 
olivwfffrmis,  Brongn.,  is 
characterized  by  the  4- 
angled  rachis.  Not  culti- 
vated. 

KENTUCKY  HORTI- 
CULTURE. Fig.  12U9. 
The  state  of  Kentucky, 
while  its  interests  have 
not  been  distinctively 
developed  in  the  direc- 
tion of  horticulture,  is, 
nevertheless,  in  its  va- 
rious parts,  admirably 
adapted  to  nearly  all  the 
fruits  and  vegetables  of 
the  temperate  zone.  Its 
cultivation  has  been  pri- 
marily that  pertaining  to 
general  agriculture  and 
stock-raising,  rather  than 
horticulture. 

Before  the  civil  war  the  people  of  wealth  and  culture, 
particularly  over  large  areas  through  the  central  por- 
tion of  the  state,  dwelt  very  largely  in  the  country 
rather  than  in  the  towns,  which  at  that  time  were 
nearly  all  small  and  comparatively  unimportant.  There 
are  many  evidences  still  remaining,  in  stately  country 
homes  surrounded  by  magnificent  old  trees  and  old- 
fashioned  gardens,  to  bear  witness  to  the  h\s,h  appre- 
ciation of  the  people  of  that  period  for  the  amenities  of 


rural  life.  At  that  time  commercial  horticulture  in  the 
state  was  almost  unknown ;  but  with  the  steady  advance 
in  fruit-growing  throughout  the  country,  and  with  in- 
creasing facilities  for  rapid  transportation  for  perish- 
able products,  there  have  been  developed  in  recent 
years  several  well-defined  fruit-  and  vegetable-growing 
ai'eas,  in  which  these  industries  have  assumed  large 
proportions. 

The  most  important  of  these  districts  are  two  which 
lie  respectively  to  the  northeast  and  south  of  Louisville, 
and  the  boundaries  of  which,  to  some  extent,  overlap. 
The  first  of  these  is  comprised  largely  of  the  counties 
of  Trimble  and  Oldham.  Trimble  county  is  especially 
noted  for  its  extensive  peach  orchards,  which  are  sit- 
uated upon  the  elevated  lands  adjacent  to  the  Ohio 
river,  much  of  the  fruit  being  shipped  by  water  to 
Louisville,  Cincinnati,  and  other  river  towns.  Oldham 
county  has  a  large  acreage  of  grapes.  The  first  vine- 
yards were  established  in  the  decade  of  1850-60,  of  the 
Catawba  and  Isabella  varieties.  On  account  of  the  rot, 
the  culture  of  these  varieties  was  not  very  successful, 
but  early  in  the  next  decade  the  Ives  was  introduced, 
and  owing  to  its  productiveness  and  shipping  qualities, 
it  has  since  been  grown  almost  exclusively.  The  growth 
of  the  industry  was  quite  steady  until  about  1890,  when 
one  or  two  seasons  of  large  crops,  accompanied  by  high 
prices,  led  to  a  very  large  increase  in  the  acreage.  Dur- 
ing the  past  few  years  the  business  has  been  somewhat 
depressed,  on  account  of  the  competition  of  earlier 
grapes  from  Georgia  and  other  southern  states. 

To  the  south  and  southwest  of  Louisville  lies  the 
fruit  district,  known  as  Muldraugh  Hill,  a  low,  moun- 
tainous elevation,  extending,  in  Kentucky,  in  a  south- 
easterly direction  from  the  Ohio  river  in  Meade  county, 
through  Hardin,  Larue,  Green,  and  portions  of  adjacent 
counties.  In  this  hill  country  fruit-growing  is  most 
largely  developed  on  its  southern  slope,  peaches  and 
apples  holding  the  first  place  in  importance,  while  pears, 
plums  and  the  small  fruits  are  also  extensively  grown. 
This  locality  seems  peculiarly  adapted  to  the  apple 
and  peach,  orchards  of  the  latter  having  produced,  ac- 
cording to  good  authorities,  nineteen  paying  crops  in 
twenty-three  years,  with  comparative  freedom  from  dis- 
ease, and  attaining,  when  permitted,  a  great  age  and 
size.  The  fruit  from  this  district  is  shipped  to  various 
points  in  the  Mississippi  valley,  but  especially  to  such 
northern  cities  as  Indianapolis  and  Chicago,  where  it 
holds  high  rank. 

Between  and  connecting  the  two  fruit  districts  men- 


1209.  Kentucky.     Shaded  areas  designate  pomologieal  districts. 

tioned  is  the  county  of  Jefferson,  containing  the  largest 
city  in  the  state  — Louisville.  In  this  county  fruit- 
growing and  market-gardening  are  very  extensively  de- 
veloped, particularly  for  the  local  market,  and  here  also 
are  found  the  most  extensive  florists'  establishments  in 
the  state,  as  well  as  many  forcing-houses,  devoted  to 
growing  winter  vegetables,  chiefly  lettuce. 

Throughout  much  of  the  fruit  districts  mentioned,  as 
in  many  other  parts  of  the  state,  the  favorable  results 
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secureil  in  fruit-production  are  possible  larg^ely  on  ac- 
count of  the  immunity  from  late  spring  frosts,  due  to 
elevated  locations  and  to  the  deeply  eroded  river  chan- 
nels, which  afford  abundant  cold  air  drainage. 

In  the  extreme  southwestern  corner  of  the  state  (near 
K  in  Fig.  1209),  in  the  counties  of  Carlisle,  Hickman  and 
Fulton,  a  combination  of  favorable  conditions  has  led  to 
an  extensive  development  of  the  trucking  and  small 
fruit  interests.  Chief  among  these  conditions  are  a  fer- 
tile soil,  a  warm  spring  temperature,  and  direct  and  rapid 
transportation,  both  by  water  and  rail,  to  northern  cities. 
Many  hundreds  of  acres  of  strawberries  are  grown,  and 
the  production  of  beans,  spinach,  melons  and  other  gar- 
den crops  is  of  nearly  equal  importance. 

In  the  vicinity  of  Cincinnati,  Ohio,  the  fruit  and  vege- 
table-growing interests  are  quite  extensive,  although 
the  conditions  for  market-gardening  have  led  to  a 
greater  development  of  that  business  upon  the  northern 
than  upon  the  Kentucky  side  of  the  Ohio  river. 

About  two-fifths  of  the  eastern  portion  of  Kentucky, 
comprising  the  mountainous  part  of  the  state,  is  still 
sparsely  settled,  its  agriculture  is  confined  to  a  few 
staple  crops  produced,  in  many  cases,  by  primitive 
methods,  and  true  horticulture  is  comparatively  un- 
known over  a  great  part  of  this  vast  area,  although,  as 
shown  in  isolated  localities,  nearly  all  our  fruits  and 
vegetaljles  can  be  grown  with  perfect  success.  Within 
the  borders  of  this  mountain  region,  in  the  southeastern 
part  of  the  state,  are  several  prosperous  German  and 
Swiss  colonies,  nearly  every  member  of  which,  with 
characteristic  industry  and  thrift,  has  possessed  him- 
self, on  some  part  of  his  farm,  of  a  vineyard  and  or- 
chard, and  so  produces  an  ample  supply  of  the  best 
fruits.  Here  and  there  in  other  localities,  enterprising 
individuals  have  demonstrated  the  easy  possibility  of 
producing  orchard  and  garden  products  without  stint; 
but  the  average  farmer  of  the  mountain  region,  as  too 
often  elsewhere,  is  apparently  content  to  let  his  table  re- 
main bare  of  the  best  fruits  and  vegetables,  as  his  home 
surroundings  are  so  often  bare  of  trees  and  flowers. 

The  public  parks  of  the  state  are  confined  almost  ex- 
clusively to  those  of  the  city  of  Louisville,  which  was 
itself  without  any  park  system  until  recent  years. 
After  the  passage  of  an  act  providing  for  their  estab- 
lishment, a  board  of  park  commissioners  was  elected  in 
1890,  since  which  time  the  development  of  the  park  sys- 
tem has  been  vigorously  prosecuted.  At  the  present 
time  there  has  been  secured  for  this  purpose  a  splendid 
public  possession  of  over  1,100  acres,  composed  of  Iro- 
quois park,  589  acres;  Cherokee  park,  304  acres;  Shaw- 
nee park,  167  acres ;  and  the  southern  parkway,  48  acres, 
together  with  a  number  of  small  city  squares.  These 
parks  are  being  improved  under  the  direction  of  the 
most  skilful  landscape  architects,  and  promise  soon  to 
bring  the  city  of  Louisville  to  an  equality  in  this  respect 
with  other  great  cities  of  the  country. 

Of  other  public  grounds  in  which  the  work  of  the 
'andscape  horticulturist  is  manifest,  the  two  ceme- 
teries, Cave  Hill,  of  Louisville,  and  that  of  Lexington 
are  perhaps  the  most  notable  examples  in  the  state. 
The  former  comprises  an  area  of  about  300  acres,  and 
is  situated  upon  a  beautiful  tract  ot  land,  elevated  100 
feet  above  the  Ohio  river.  It  contains  several  beautiful 
lakes,  and  is  especially  rich  in  its  collections  of 
aquatics. 

The  cemetery  at  Lexington  contains  over  100  acres, 
and  was  established  in  1849.  It  is  exceptionally  fortu- 
nate in  having  been  under  the  same  superintendent 
during  its  entire  history  of  almost  fifty  years,  and  in 
having  the  landscape  method  of  treatment  followed 
from  the  first.  Among  many  interesting  horticultural 
features,  the  most  notable  to-day  are  the  magnificent 
old  bur  oaks  and  white  elms,  many  of  which  are  4  or  5 
feet  in  diameter.  Clarence  W.  Mathews. 

KENTUCKY  BLUE  GRASS.     Poa  pratensis. 

KENTUCKY  COFFEE  TREE.  Gymnocladit^  Cana- 
densis. 

K£;RNERA.  Cruciarcp.  Under  this  name  amateurs 
cultivate  a  rock  plant  growing  about  4  in.  high,  which 
blooms  profusely  all  summer,  its  fls.  being  small,  white, 
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and  borne  in  elongated  umbels.  It  should  probably  be 
known  as  Cocklearia  saxatills.  Four  genera,  represent- 
ing 4  orders,  have  been  named  after  Johann  Simon  von 
Kerner,  1755-1830,  Prof,  of  Botany  at  Stuttgart.  Bentham 
and  Hooker  regard  the  cruciferous  Kernera  as  a  sub- 
genus of  Cochlearia,  in  which  the  stamens  are  longer 
and  bowed  at  the  apex:  pods  turgid;  valves  very  con- 
vex: cotyledons  accumbent  or  incumbent. 

The  following  species  is  a  compact,  branching,  neat 
habited  plant  thriving  in  any  light  soil  that  is  moder- 
ately rich.  It  requires  a  sunny  but  not  too  dry  situation. 
Prop,  by  cuttings,  division  or  seed. 

K.  saxdHlis,  Reichb.  Properly  Cochlearia  saxatilis,  Linn. 
Root-lvs.  oblong,  dentate,  pilose :  stem-lvs.  linear-oblong : 
petals  4,  obovate,  2-3  times  as  long  as  the  calyx:  seeds  numer- 
ous, not  margined.   Eu.  j^  g,  KELLER  and  W.  M. 

KflRRIA  (after  William  Kerr,  a  gardener  who  intro- 
duced this  and  many  other  plants  from  China;  not  J. 
Bellenden  Ker  or  M.  Kerr,  as  often  stated).  Jfosdcew. 
A  monotypic  genus,  one  of  the  first  shrubs  brought  from 
Japan;  best  known  by  its  weak,  slender  green  branches, 
slender  irregularly  toothed  Ivs.  and  large  yellow  fls.  It 
grows  4-8  ft.  high  and  as  broad  as  high,  with  numerous 
short-branched,spreadingstems,attraclive  in  winter  from 
its  light  green  branches,  in  early  June  when  its  blossoms 
appear  in  greatest  abundance;  in  November,  when  the 
Ivs.  are  of  a  clearyellow,  and  is  not  unattractive  through- 
out the  whole  year.  It  is  a  refined  plant  and  deserves 
free  use  in  ornamental  planting,  either  in  simple  masses 
or  at  the  front  of  a  shrubby  group  or  border.  It  is  not 
thoroughly  hardy  in  all  situations  in  the  northern  states, 
the  tips  of  its  branches  often  winter-killing,  which 
causes  it  to  demand  a  well-drained  and  partially  shel- 
tered position.  It  grows  in  any  good  garden  soil.  Al- 
though enduring  sunlight,  it  is  best  in  partial  shade, 
since  the  intensity  of  full  sunlight  partially  bleaches  the 
fis.    It  is  prop,  by  cuttings,  layers  and  root  divisions. 

Jap6nica,  DC  {CdrcJiorus  Jap6nicus,Thunh.)  Globe 
Flower.  Japanese  Rose.  Fig.  1210.  Lvs.  simple,  al- 
ternate, ovate-lanceolate,  acuminate,  largely  unequally 
serrate,  1-2  in.  long,  clear  green  above,  pale  below,  thin, 
slightly  pubescent:  fls.  abundant,  solitary,  terminal, 
peduncled,  1-2  in.  in  diameter,  appearing  in  June  and 


1210.    Kerria  Japonica. 
Showing  single  and  double  flowers  (X  %). 

more  or  less  throughout  the  year;  calyx  persistent,  5- 
lobed;  petals  5,  large,  yellow,  ovate;  stamens  numerous: 
carpels  5-8,  globose,  distinct.  A. G.  18:425.  F.E.  9:593. 
R.H.  1809,  p.  293.  S.B.F.G.  II.  337.  Gn.  21,  p.  275.- 
Var.  flora  pl^no,  double,  more  vigorous  and  more  fre- 
quent in  culture  than  the  single.  B.M.  1296.  Var. 
^andifldra,  a  vigorous  form  with  large  fls.  Var.  aiireo- 
vittatis  (ranuilis  variegatis  aureis),  a  dwarf  form,  the 
branches  striped  with  yellow  and  green.  Var.  arg6nteo- 
variegS-ta,  2-3  ft.  high,  with  small  green  lvs.  edged  with 
white.  A.  Phelps  Wvman. 


KIDNEY     BEAN 

KIDNEY  BEAN.  Common  name  in  Englaiui  for  the 
common  beans  in  distinction  from  the  Liima  bean,  the 
former  being  Phaseolun  vulgaris,  the  latter  P.  lunatus. 

KIDNEY  VETCH.    See  AntJiyllis. 

KINGNUT.    r.irya  stileatu. 

KIN-KAN.    See  Kumquat. 

KINNIKINNICK.  Dry  bark  of  Cnr/iH.s-  Amnmum. 
smoked  by  western  Indians. 

KITCHEN  GARDEN.  See  VegelabU  Gardenimj, 
<Janlens,  and  Horticulture, 

KLEINIA.  Of  the  3  genera  of  Compositae  of  this 
name,  2  are  referred  to  Porophyllura  and  .Jauraea,  but 
the  trade  names  will  be  accounted  tor  under  Seiieciii. 

KNAPWEED.    See  Centauren. 

KNIGHT'S  STAE.    Hippeastrum  eqiiesire. 

KNIPHOFIA  (Johaun  Hieronymus  Kniphot,  1704- 
17li."i,  |>rotessor  at  Erfurt).  LiliAcew.  This  genus  in- 
cludes the  Red-hot  Poker  Plant  (Fig.  12U),  which  is 
unique  in  its  appearance  and  one  of  the  most  striking 
plants  in  common  cultivation.  No  one  who  has  ever 
seen  its  pyramidal  spike  of  blazing  red  lis.  borne  in  au- 
tumn is  likely  to  forget  when  and  where  he  "discovered" 
this  plant.  It  is  herbaceous  and  nearly  hardy  N.,  has 
sword-shaped  lvs.2-3  ft.  long,  and  several  scapes  i  or 
5  ft.  high  surmounted  by  a  spike  4-8  in.  long  composed 
of  perhaps  100  tubular,  drooping  fls.,  each  1  in.  or  more 
long,  and  fiery,  untamed  red.  A  sky-rocket  is  not  more 
startling.  By  far  the  commonest  species  is  K.  aloides, 
which  has  perhaps  a  dozen  varieties  with  Latin  names 
and  twice  as  many  with  personal  names.  All  the  other 
species  have  much  the  same  general  effect,  and  are  of 
interest  chiefly  to  collectors  and  fanciers.  Poker  Plants 
are  hardy  south  of  Philadelphia  when  well  covered  in 
winter,  but  in  the  North  it  is  generally  safer  to  dig  up 
the  plants  in  November,  place  them  in  boxes  with  dry 
earth,  and  store  them  in  a  cellar  in  winter.  In  spring 
place  them  in  a  warm,  sheltered,  well-drained  spot, 
preferably  with  a  background  of  shrubbery  to  set  off  the 
flowers. 

The  genus  is  confined  to  Africa  and  Madagascar,  and 
all  but  two  of  the  species  numbered  below  are  from 
south  Africa.  The  plants  seem  to  be  still  better  known 
to  the  trade  as  species  of  Tritoma,  but  the  following  ac- 
count omits  most  of  such  synonyms.  Bentham  and 
Hooker  placed  Kniphofla  between  Funkia  and  Notoseep- 
trum.  The  latter  genus  is  not  in  cultivation,  and  Fun- 
kia has  blue  or  white  fls.,  which  colors  are  not  found  in 
Kniphofla.  Poker  Plants  have  fls.  of  red,  orange  or  yel- 
low. Bland  fordia  has  similar  colors  and  agrees  in  hav- 
ing pendulous  tubular  fls.  with  short  lobes,  and  also 
long,  narrow  Ivs.,  but  the  stamens  are  fixed  at  the  mid- 
dle of  the  tube,  and  the  capsule  has  septicidal  dehis- 
cence, while  in  Kniphofla  the  stamens  are  fixed  under 
the  pistil  and  the  capsule  has  loculicidal  dehiscence. 

Kniphofias  are  often  classed  by  dealers  as  bulbous 
plants,  though  they  have  only  a  short  rhizome  and  nu- 
merous, clustered,  thickish  root-fibers.  Baker  speaks  of 
the  "raceme"  of  a  Kniphofia,  but  the  pedicels  are  so  short 
that  the  inflorescence  is  here  spoken  of  as  a  "spike,"  par- 
ticularly as  a  spike  signifies  to  the  popular  mind  a 
<lenser  inflorescence  than  a  raceme.  Most  of  the  spe- 
cies have  been  very  recently  monographed  by  Baker  in 
Flora  Capensis,  vol.  6  and  Flora  of  Trop.  Afr.  vol.  7. 
When  the  height  of  the  plants  is  given  below,  it  refers 
to  the  height  of  the  scape. 

Index  of  names  exclusive  of  those  in  the  supplemen- 
tary lists  (varieties  and  synonyms  in  italic) : 
aloides,  1.  corollina,  5.  Nelsoni,  4. 

Burchelli,  3.  glaucescens,  1.  nubilis,  1. 

tarnosa,  1.  grandiflora,  1.  pauciflora.  8. 

cauleseens,  6.  [jrandis,  1.  Rooperi,  2. 

comosa,  10.  Leichtliiiii,  9.  Saundersii,  1. 

•coronianum,  5. 
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A.  Length  of  perianth  1  in.  or  more. 
B.  Stemless  or  nearly  so. 

0.  Form    of    Ivs.    sword  -  shaped- 
acuminate, 
D.   Color  of  Ivs.  dull  green. 

E.    Width  of  Ivs.  %-l  in 1 .  aloides 

EE.    Width  of  Ivs.  VA  in 2.  Rooperi 

DD.  Color  of  Ivs,  bright  green. . ..  :i.  Burchelli 
cc.  Form  of  Ivs.  linear. 

D.    Width  of  Ivs.  one-sixteenth  to 

one-twelfth  of  an  inch 4.  Nelsoni 

DD.    Width   of  Ivs.  one-eighlh   to 

one-sixth  of  an  inch .'J.  Macowanii 

BB.  Stem  6-13  in.  long C.  caulescenB 

AA.  Length  of  perianth  Vi-Vi  in, 

B.  Form  of  perianth  siihriiliiidririil . .   7.  Tuckii 
BB.  Form  of  perinnlli  fmnn  t-slnrptd. 
c.    Width  of  Ivs.  .,H,'-,i<ihlli  to  nne- 

sixth  of  an  inch 8.  paucillora 

cc.    Width  of  Ivs.  J4  1". 

D.  Stamens  1%  times  as  long  as 

the  perianth 9.  Leichtlinii 

DD.  Stamens  twice  as  long  as  the 

perianth 10.  comosa 

1.  aloides,  Moench  (K.  UvAria,  Hook.  Tritoma 
lJvctria,KeT.).  Red-hot  Poker  Plant.  Poker  Plant. 
Torch  Lily.   Flame  Flower.   Pig.  1211.    Lvs.  slightly 


1211.    Kniphoha  aloides. 

Separate  flower  natural  size. 

glaucous,  2-3  ft.  long,  scabrous  on  the  margin,  acutely 
keeled,  with  30-40  close  vertical  veins:  raceme  dense, 
often  6  in.  long,  2H-3  in.  thick:  upper  fls.  bright  red, 
lower  ones  yellow;  perianth  cvlindrical;  stamens  some- 
times barely  exserted.  F.S.  i3:l.'i93.  B.M.  4816:758.- 
The  following  varieties  with  Latin  names  are  in  the 
trade  and  usually  advertised  as  apparent  species  under 
Kniphofla  or  Tritoma.  They  may  be  all  more  or  less 
distinct  horticulturally.  Aneverblooming  kind  is  adver- 
tised in  1900  and  said  to  flower  from  June  to  Dec.  Var. 
camdsa  is  figured  in  Gn.  19:280  with  the  fls.  opening  from 
the  top  instead  of  the  bottom,  and  with  red  filaments 
and  yellow  anthers.  Leichtlin  introduced  it  about  1881 
and  said  it  grew  \Vi-2  ft.  high,  the  apricot-red  of  the 
fls.  toned  down  by  a  glaucous  bloom.  Var.  floribunda  is 
early-flowering,  says  Van  Tubergen.  Var.  glauca  is  less 
known  than  the  next.  Var.  glaucescens  is  figured  in  Gn. 
36:727  with  a  spike  9  in.  long,  of  "vermilion-scarlet  fls. 
changing  to  a  more  orange  color.  One  of  the  freest 
bloomers.  Int.  1859."  Foliage  somewhat  glaucous. 
Var.  grandifldra,  one  of  the  earliest  improvements  on  the 
type.  John  Saul  said  it  grows 2-3  ft.  high.  Var.  grdndis. 
"The  largest-flowered  of  all;  fls.  red  and  yellow,  5  ft." 
Woolson.  Referred  by  Kew  authorities  to  var.  maxima. 
Var.  ndbilis  is  said  by  Carrifere,  R.H.  1885:252,  to  have 
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shorter  and  stricter  Ivs.  than  Saundersii,  the  spikes  more 
ovoid,  the  Us.  uniformly  red  and  less  detlexed.  Lvs.  not 
glaucous.  Gn.  55,  p.  1G7.  Var.  Saundersii,  in  R.  H. 
1882:504,  is  shown  with  "red-orange  Hs."in  au  elliptical 
spike  and  said  to  p:row  G  ft.  and  more  higrh.  Woolson 
finds  it  grows  4-(J  ft.  high  in  rich  soil,  with  cylindrical 
spikes  18-24  in.  long  and  fls.  often  %  in.  across  Var. 
serdtina  is  a  late-fld.  form. 

Baker's  treatment  of  the  varieties  is  as  follows: 

Var.  milxima.  Baker  (A',  and  T.  grandi  flora,  Hort.  T. 
Saundersii,  Carr.).  More  robust:  lvs.  4-5  ft.  long,  1  in. 
wide:  raceme  and  fls.  longer:  stamens  more  decidedly 
exserted.  B.M.  6553  (fls.  yellow,  more  or  less  tinged 
red).    R.H.  1882:504  (colored  like  the  type). 

Var.  nbbilis,  Baker  {T.  ndbilU,  Guill.).  Still  more 
robust:  scape  including  raceme  sometimes  0-7  ft.  long: 
fls.  134  in.  long.    R.H.  1885:252. 

Var.  ser6tina,  ITort.  A  late-flowering  form  with  slender 
perianth  Pi  i'l.  Imig  and  distinctly  exsertii-d  stami:-Tis. 
Baker  also  iiifnti.nis  varieties  camosa  and  glaucescens 
without  discrimination.  Other  varieties  with  Latin 
names  are  mentioned  in  Gn.  30:  727. 

2.  Kooperi,  Lem.  Lvs.  4  ft.  long,  scabrous  on  the 
margin,  glaucous.  Later-fld.  than  No.  1:  fls.  paler.  B. 
M.  6116. 

3.  Biirchelli,  Kunth.  Lvs.  2-3  ft.  long,  }4-%  in.  wide, 
smooth  on  the  margin:  spike  6-12  in.  long:  fls.  bright 
yellow,  much  tinged  with  red  when  young.  "A  much 
dwarf er  plant  than  No.  1  and  for  many  purposes 
equally  desirable.  Height  13.2  ft.  Fls.  tinged  green." 
J.  B.  Keller. 

4.  N61soni,  Mast.  Lvs.  1J4-2  ft.  long;,  with  a  thick  mid- 
rib and  recurved  serrulate  edges.  G.C.  III.  11 :501.  Gn. 
50,  p.  400;  55:1213  (brick-red,  no  trace  of  yellow). 

5.  Macbwanii,  Baker.  Lvs.  with  a  thickened  scabrous 
margin,  many  upper  fls.  bright  dark  red.  B.M.  6167. 
R.H.  1879:390.  — "Avery  neat  dwarf  species  witli  orange- 
scarlet  fls.  in  early  autumn,  1-2  ft."  Woolson.  K.  coral- 
Una,^  Hort.,  R.B.  19:25  (1893),  a  hybrid  between  this 
species  and  A",  i/rnria,  was  raised  by  Deleuil,  of  Mar- 
seilles. Woolson  says  it  grows  18-24  in.  high  and  bears 
ovoid  spikes  of  coral  red  fls.  all  summer  and  fall.  He 
says  it  is  good  for  cutting.  A".  coroUnianum  of  one  of 
our  nursery  catalogues  is  presumably  an  error  for  A^ 
corollina.  K.  media  MacSwanii,  Hort.  "A  hybrid  be- 
tween K.  aloides  grnndiflora  and  K.  Macoivanii.  This 
is  an  earlier  blooming  sort  than  either  of  its  parents, 
as  dwarf  as  Macowanii  and  much  earlier  and  more 
brilliant.     Thoroughly  tested."    Woolson. 

6.  caul^scens.  Baker.  Lvs.  sword-shaped-acuminate, 
broadly  channelled,  not  acutely  keeled  on  the  back,  4-5 
ft.  long,  5-6  in.  wide,  margin  serrulate:  spike  over  1  ft. 
long,  3  in.  thick :  lower  fls.  yellow,  upper  ones  red.  G. 
C.  III.  6:564.  R.H.  1887:132. -This  differs  from  all  de- 
scribed above  in  having  stamens  much  exserted.  Gn. 
41 :861  is  perhaps  the  most  artistic  of  all  colored  plates 
of  Kniphofias. 

7.  Tuckii,  Baker.  Lvs.  ensiform  (linear  in  Nos.  8-10), 
1-1^2  ft.  long,  %  in.  wide,  margin  serrate:  spike  very 
dense,  5-6  in.  long:  fls.  yellow,  tinged  bright  red  when 
young.    One  of  the  hardiest. 

8.  pauciHdra,  Baker.  Lvs.  1-1 H  ft.  long,  margin 
smooth:  raceme  las  (dense  in  Nos.  9-10),  2-3  in.  long: 
fls.  pale  yellow;  stamens  shortly  exserted,  as  in  No.  7. 
G.C.  III.  12:65  shows  it  with  only  25  fls.  and  the  loosest 
raceme  of  any  species  here  described, 

9.  Lelchtlinii,  Baker.  Fls.  bright  yellow;  perianth 
more  narrowly  funnel-shaped  than  in  No.  10,  becoming 
^in.  long:  scape  speckled  with  red,  sometimes  bearing 
a  bract  4^5  in.  long.  This  and  No.  10  are  from  tropical 
Africa;  the  rest  from  South  Africa.  B.M.  6716.  R.H. 
1884,  p.  557.  Var.  dist&chya,  Baker,  has  a  forked  scape 
and  small  accessory  lateral  raceme. 

10.  comdsa,  Hochst.  Fls.  bright  yellow,  dilated  sud- 
denly at  the  middle,  ^  in.  long;  filaments  red;  anthers 
yellow.  B.M.  6569.  — This  has  relatively  longer  stamens 
than  any  other  species  and  is  perhaps  more  conspicuous 
by  reason  of  its  mass  of  stamens  than  the  outline  of  the 
spike.    One  of  the  tenderest. 

Supplementary  list  of  imperfectly  known  Latin  names  rep- 
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resenting  kinds  now  advertised  iu  America;  K.  hifbrida,  Hort., 
is  a  trade  name  used  to  include  varieties  with  personal  names, 
of  miscellaneous  or  unknown  parentage.— £;.  mutdbile,  Hort" 
"Height  5-6  ft."  Woolson.— K.  Pfitzerii,  Hort.  John  Saul,  189:f, 
said  "rose-scarlet  without  a  trace  of  yellow."  Dreer,  1900,  say.'s 
it  is  a  great  improvement  of  K.  aloides,  var.  grandiflora.  the 
scapes  more  numerous,  often  4K  ft.  high:  spikes  over  12  in 
long:  fls.  rich  orange-scarlet,  shading  to  salmon-rose  at  the 
edge.— it.  specidsa,  Rort.  Van  Tubergen.— £".  Wobdii,  Hort..  is 
advertised  by  Franceschi,  who  says  it  oomes  from  Natal,  and 
has  lemon-yellow  fls.   Not  in  Flora  Capensis. 

Tweuty-five  varieties  with  personal  names  are  advertised  by 
Van  Tubergeu  and  Krelage.  How  much  variation  in  habit  and 
season  of  bloom  does  not  appear.  The  color-range  is  about  as 
follows:  dark  brick  red,  carmine-red,  coral  red,  scarlet-orange, 
orange,  bronzy  yellow,  deep  yellow,  pure  yellow  and  primrose- 
or  straw-colored.  The  filaments  may  be  red  or  yellow,  the 
anthers  apparently  sometimes  differently  colored  from  the  fila- 
ments. Some  hybrids  are  recorded,  and  some  form  of  K.  aloides 
is  usually  concerned.  -^    ]yj 

KOCHIA  (after  W.  D.  J.  Koch,  1771-1849,  professor  of 
botany  at  Erlangen;  wrote  a  flora  of  Germany  and  Switz- 
erland). Chenopodidcete.  This  includes  a  plant  treated 
as  a  hardy  annual  which  is  called  the  Mock  Cypress 
or  Summer  Cypress.  J.  Wilkinson  Elliott  says,  "It 
grows  2-23^  ft.  high,  resembling  a  small,  closely  sheared 
evergreen,  the  foliage  being  light  green  until  Sepi em- 
ber, when  the  whole  plant  is  a  solid  mass  of  crimson. 
The  fls,  are  minute  but  countless.  The  plant  dies  within 
two  weeks  after  blooming.  It  germinates  very  quickly, 
even  in  the  warm  spells  of  late  winter."  Elliott  called  it 
the  Mexican  Fire  Plant,  because  the  seeds  were  procured 
in  Mexico.  However,  the  genus  has  no  species  native  to 
the  western  hemisphere.  It  is  probably  this  same  plant 
which  is  advertised  by  Bridgeman  as  Belvidere  Kochia. 
There  is  no  genus  called  Belvidere.  The  French  popu- 
lar name  for  this  plant  is  Belvedere,  and  it  is  a  native 
of  Europe  and  northern  Asia.  Bridgeman,  however, 
says  the  fls.  are  yellow,  and  gives  the  height  as  3  ft., 
while  Voss  (Vilmorin's  Blumengartnerei)  says  it  is  3-5 
ft.  high  or  more.  Voss  advises  a  clay  soil  and  sunny  posi- 
tion, and  since  it  likes  a  salty  soil  recommends  that 
about  an  ounce  and  a  half  of  saltpetre  be  sprinkled  over 
each  square  yard  of  soil.  This  plant  is  used  abroad  as  a 
"  foliage  plant,"  because  of  the  vivid  color  of  the  whole 
plant  from  July  to  September. 

The  seed  m  ly  be  sown  indoors  in  April,  and  the  plants 
set  out  in  May,  or  the  seeds  may  be  sown  in  the  open 
ground  about  May  1.  The  plants  should  stand  about  2 
ft.  apart. 

Kochia  is  a  polymorphorus  genus  of  about  30  species 
of  herbs  which  are  often  woody  at  the  base:  lvs.  often 
minute  and  narrow,  alternate,  more  or  less  silky,  rarely 
glabrous:  fls.  small  or  minute,  sessile,  solitary  or  clus- 
tered in  the  axils  of  the  lvs.;  calyx  enlarging  into  a 
flask-shaped  body,  which  incloses  the  fruit  ;  perianth 
orbicular;  lobes  5,  incurved  and  hearinghorizontal  wings 
on  the  back  or  on  the  tube  which  are  membranous  or 
scarious,  distinct  or  confluent;  stamens  5;  filaments 
short  or  long  and  compressed ;  stigmas  2,  rarely  3. 

scop&ria,  Schrad.  Mock  Cypress.  Summer  Cypress. 
Erect,  much-branched,  densely  pyramidal  :  branches 
striate,  slender,  and  close  to  the  main  stem:  lvs. 
linear-lanceolate,  ciliate,  2-3  in.  long,  2-4  lines  widr^: 
fl.<(.  inconspicuous,  green;  perianth  in  fruit  provided  with 
very  short,  triangular,  pointed  appendages. 

E(EL£)RIA  (GeorgLiidwigKopler,  professorof  natural 
history  at  Mainz,  published  in  1802  a  description  of  the 
grasses  of  Germany  and  France).  GranilnefV-.  This  in- 
cludes a  tufted,  perennial  grass  sometimes  offered  by  col- 
lectors of  native  plants.  Wilfred  Brotherton  suggests  its 
cultivation  for  ornament  in  dry,  silvery  sand.  It  is  a 
very  variable  plant,  growing  1-2^2  ft.  high,  erect  and 
unbranched,  and  has  shining  spikes.  The  genus  con- 
tains about  15  widely  scattered  species,  and  its  nearest 
cultivated  allies  are  Eatonia  and  Molinia,  which  are  dis- 
criminated elsewhere.  Important  generic  characters  are 
the  spieate  panicles,  which  are  cylindrical  or  somewhat 
interrupted:  flowering  glumes  more  or  less  hyaline- 
scarious,  blunt,  or  tipped  with  a  mucro  or  rarely  a  short 
awn. 

crist&,tat  Pers.  Stems  rigid,  pubescent  just  below  the 
panicle  :    sheaths   often   shorter  than   the   internodes. 
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smooth,  scabrous  or  hirsute  :  Ivs.  1-12  in.  Ions,  fli>t  or 
involute:  spikelets  2-5-fld.  July-Sept.  Widely  vlistri- 
Duted  in  N.  Amer.  in  sandy  and  prairie  soil.  B.B.  1:194. 

W.  M. 

KtELREtJTfiRIA  (Joseph  G.  Koelreuter,  1733-1806, 
pnifissur  lit'  iiatiirul  history  at  Karlsruhe).  Sapinddce<F. 
All  arlMirisciiit  yims  of  about  3  species  occurring  in 
Cliiiui  and  Japau,  one  o£  which  is  K.  paniculata,  a  me- 
dium-sized, irregular,  round-headed  tree,  25-30  ft.  high, 
with  large,  compound,  irregularly  toothed  Ivs.,  yellow 
fls.  in  July  and  large,  bladdery  fruits  in  panicles  in 
autumn.  It  is  hardy  in  Mass.,  although  single  limbs 
are  occasionally  killed  back  in  winter.  It  also  endures 
dry  weather  and  hot  winds  in  the  West.  It  is  of  easy 
culture,  but  requires  a  fairly  rich  soil.  As  an  ornament 
it  may  he  used  as  a  single  specimen,  though  not  a  par- 
ticularly refined  tree,  or  it  may  be  mixed  with  other 
genera  in  the  woody  border.  It  is  prop,  by  seeds,  which  it 
ripens  early  and  freely,  by  layers  in  autumn,  by  cuttings 
of  the  young  branches  in  spring,  and  by  root-cuttings. 

panicul&ta,  Laxm.  [Sapindus  Chininsis,  Murr. ). 
Varnish  Tree.  Lvs.  deciduous,  alternate,  12  in.  long, 
unequally  pinnate,  without  stipules;  Ifts.  ovate,  largely 
and  irregularly  dentate,  glabrous,  in  4-7  pairs,  opposite 
and  alternate:  fls.  yellow,  K  in.  long,  in  large,  upright, 
terminal,  mauy-fld.  panicles,  sepals  5;  petals  3— t,  hy- 
pogynous,  irregular,  each  claw  with  a  scale-like  appen- 
dage, the  disk  enlarging  before  each  petal;  stamens  5-8: 
ovary  oblong,  pubescent,  becoming  a  3-lobed,  3-celled 
bladdery,  inflated,  triangular  pod,  lH-2  in.  long,  usually 
red,  becoming  brown,  borne  in  large,  erect  panicles. 
G.C.  III.  2:561.    Gng.  2:353  and  8:219.    Gn.  32,  p.  378. 

K.  bipinndta,  Pranch.  A  vigorous  tree,  60  ft.  high,  with 
doubly  pinnate  lvs.  over  2  ft.  long,  growing  in  W.  China.  R.H. 
1888,  p.  .393.  6n.  34,p.305.— A".  J'a/)()iu<-a,Sieb.  A  more  branched 
form  with  deeply  cut  lvs.  and  smaller  fruit,  but  not  specifically 
distinct  from  K.  paniculata.  A.  PhelpS  Wyman. 

K(ENIGA,    See  Aliissiim. 

KOHLRABI  (Brassica  oleracea,  var.  eaulo-rapa). 
Fig.  1212.  'I'his  plant  exhibits  a  remarkable  variation 
from  the  normal  form  of  the  specific  type,  as  represented 
by  the  cabbage.  A  prominent  writer  on  vegetables,  re- 
ferring to  the  botany  of  the  plant,  says:  "It  comes  be- 
tween the  cabbage  and  turnip."  Had  this  reference  been 
made  to  the  edible  portion  it  would  be  literally  true.  In 
the  turnip  the  edible  part  is  the  swollen  root;  in  the 
cabbage  it  is  the  fleshy  and  tightly  curled  leaves, while  in 
the  Kohlrabi  it  is  the  globular  enlargement  midway  be- 
tween root  and  top.  This  plant  is  mainly  grown  for  cattle 
food.  It  is  but  little  known  in  America.  In  France  and 
Germany  its  usefulness  is  generally  recognized.  In  Italy 
the  partially  developed  stems  are  used  as  substitutes 
for  cauliflower  and  cabbage.  It  is  not  likely  that  as  a 
cattle  food  it  will  grow  in  popularity  in  this  country, 
as  rape  is  better  adapted  for  sheep-grazing  purposes, 
and  turnips  can  be  grown  with  equal  ease  and  kept 
through  winter  with  greater  satisfaction.  Us  treatment 
in  the  garden  is  essentially  that  of  early  cabbage.  The 
plants  are  very  hardy.  For  very  early  crop  it  is  de- 
sirable to  start  them  in  a  hotbed."  If  properly  hardened 
off,  they  may  be  set  out  as  soon  as  the  frost  is  out  of 
the  ground.  Plant  and  cultivate  like  early  cabbages. 
The  seed  of  main  field  crop  may  be  sown  directly  in  the 
hill.  The  rows  should  be  2'^  ft.  apart,  and  the  hills  2  ft. 
apart  in  the  row.  Several  seeds  are  planted  in  each 
hill,  and  all  plants  pulled  out  but  one,  after  danger  of 
destruction  by  flea-beetle  is  over.  Many  growers  in  the 
western  states  follow  this  plan  in  growing  late  cabbages, 
as  well  as  kale  and  brussels  sprouts.  The  seed  may  be 
planted,  according  to  locality,  from  May  10  to  June  20. 
When  the  plants  are  grown  in  the  seed  bed  the  treat- 
ment is  essentially  the  same  as  that  described  under 
Cabbage.  In  northern  regions,  only  the  early  varieties 
should  be  grown  on  account  of  the  slowness  of  the  plant 
in  maturing.  No  special  effort  seems  to  have  been  made 
to  develop  many  distinct  varieties  of  Kohlrabi.  The 
two  leading  types  are  the  Purple  and  the  White  Vienna, 
which  mature  sufficiently  for  table  use  in  2H-3  months 
from  time  of  sowing  seed;  the  common  white  requires 
3-t  months  to  reach  edible  size,  and  much  longer  to  at- 
tain maturity.    Where  corn  is  largely  grown  as  a  cattle 
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food,  the  culture  of  Kohlrabi  is  not  likely  to  extend. 
Vilmorin  describes  Artichoke-leaved  and  Neapolitan. 
Other  varieties  are  Erfurt,  Goliath,  Green,  Imperial, 
Late  Purple,  Purple  Vienna,  Short-leaved  Vienna,  White 
Forcing,  and  White 
Vienna.  Persons  who 
like  turnips  will  also 
like  Kohlrabi.  The  al- 
most universal  error 
in  using  it  is  to  allow 
the  tubers  to  get  too 
large.  When  they  are 
partially  grown  they 
are  soft  and  palatable. 
Cabbage  worm  and 
clubroot  are  the  most 
important  enemies. 
Consult,  also,  Brassica 
and  Cabbage. 

John  Craiq. 
Kohlrabi  may  be 
grown,  bunched  and 
put  on  the  market  in 
exactly  the  same  man- 
ner as  early  table  beets 
are  handled.  In  our 
eastern  cities,  where 
the  population  consists 
to  a  large  extent  of 
people  of  German  ex- 
traction. Kohlrabi  foi 
table  use  is  in  good  de- 
mand, or  such  a  de- 
mand is  easily  culti- 
vated.   We   find   it  an 

easy  crop  to  grow,  and  invariably  profitable,  simply  be- 
cause few  gardeners  make  a  specialty  of  it.  As  early 
in  spring  as  the  ground  can  be  brought  into  best  shape, 
sow  seed  in  rows  with  the  drill,  the  rows  to  be  about  18 
inches  apart,  and  afterwards  thin  the  plants  to  stand 
4  to  6  inches  apart  in  the  rows.  Begin  pulling  and 
bunching  when  the  bulbs  have  attained  a  size  of  2  to  3 
inches  in  diameter.  Make  successional  sowings  to  keep 
up  a  continuous  supply  of  the  tender  bulbs.  They  grow 
tough  when  nearing  full  development  and  maturity. 
Plants  often  winter  well  on  their  summer  stems,  and 
seed  may  be  grown  from  them.  t.  Greiner. 

KOLA.    See  Cola. 

KONJAK.    See  Conophalliis  Konjak. 

KBAOSSIA  (C.  F.  F.  Krauss,  of  Stuttgart,  collected 
plants  at  the  Cape,  and  wrote  on  South  Sea  corals). 
Ruhi&eetf.  K.  lanceolata  is  a  shrub  cultivated  in 
southern  Florida,  bearing  small  white  fls.  in  axillary, 
many-fld.  cymes  %  in.  or  more  long.  K.  coriacea  of  the 
trade  will  be  found  under  Tricalysia,  an  allied  genus, 
in  which  the  fls.  do  not  have  a  densely  bearded  throat, 
as  in  Kraussia,  but  are  quite  glabrous.  Kraussia  has  3 
species  of  shrubs  from  the  Cape  of  Good  Hope:  lvs. 
opposite,  short-stalked,  entire,  leathery,  elliptical  or 
lanceolate  :  stipules  short,  persistent,  grown  together 
into  a  small  cup :  corolla  broadly  funnel-shaped ;  lobes 
5:  ov.ary  2-ceIled:  berry  pea-shaped,  1-3-seeded.  E.N. 
Reasoner  writes  that  the  Kraussias  have  been  frozen  so 
many  times  in  Florida  that  he  has  never  seen  them  in 
flower. 

lanceoUta,  Sond.  Branches  yellowish,  4-grooved:  lvs. 
lanceolate,  acuminate,  3-3H  in.  long,  8-10  lines  wide: 
filaments  exserted,  nearly  as  long  as  the  anthers  : 
stigma  2-cut,  one-third  as  long  as  the  style. 

KRtGIA  (David  Krig  or  Krieg,  an  early  collector  in 
Maryland  and  Delaware).  Composite.  Five  species  of 
hardy  herbaceous  plants,  annual  and  perennial,  yel- 
low-fld.  and  sometimes  called  "Dwarf  Dandelions." 
They  differ  from  the  common  dandelion  in  having  a 
pappus  composed  of  both  chaff  and  bristles,  instead  of 
bristles  alone.  They  are  natives  of  the  Atlantic  states. 
Three  perennial  species  are  cult,  by  dealers  in  native 
plants.    These  have  heads  about  1  in.  across  and  15-20 
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pappus  bristles.     Unlike  the  common  dandelion,  these 
plants  do  not  become  weedy. 

A.    Stem  a  leafless  scope,  bearing  1  head. 

B.    Has  tubers. 

Dandelion,  Nutt.    Height  6-18  in.:    Ivs.  lanceolate  or 

almost  linear,  varying  from   minutely   toothed  to  pin- 

iiatitid.    Apr.^une.    Moist  ground,  Md.  to  Pla.  and  Tex. 

—  The  only  kind  that  has  tubers. 

BB.  Has  no  tuber's. 
montftna,  Nutt.  {K.  Dandelion,  rar.  montana.  Chap- 
man). Height  9-12  in.:  h's.  oblong  to  linear,  varying 
from  entire  to  pinnatifld:  head  smaller  than  in  K.  Dan 
delioH.  Crevice.s  of  rocks,  Alleghenies,  N.  and  S.  Car. 
and  Ga.  — Harlan  P.  Kelsey  writes  that  this  is  an  admir- 
able rock  plant,  thriving  in  any  soil  or  situation,  and 
blooming  profusely  from  Mareh'to  June  or  July.  Prop. 
by  seed  or  division. 

AA.  Stem  1-3-lvd.,  branched  above,  bearing 2-G heads. 
amplexicadlis,  Nutt.  (Cynthia  Virginica,  Willd.). 
Height  rJ-24  in.:  Ivs.  oblong  or  oval,  obtuse,  entire  or 
repand  and  denticulate,  or  the  root-1  vs.  somewhat  lyrate : 
stem-lvs.  partly  clasping.  May-Oct.  Moist  banks, 
N.  Y.  to  Ga.,  west  to  Colo. 

KEYNlTZKIA  (Prof.  J.  Krynitzki,  of  Cracow).  Bor- 
layiiidceee.  Chiefly  North  American  herbs,  annuals  and 
some  perennials,  with  small  fls.  nearly  always  white. 
Two  species  have  been  listed  in  eastern  catalogues,  and 
are  procurable  from  western  collectors.  The  following 
descriptions  give  some  idea  of  what  the  plants  are  like, 
and  for  specific  distinctions  from  numerous  allies  the 
student  is  referred  to  Gray's  "Synoptical  Flora." 

glomer&ta.  Gray.  Biennial,  coarse,  grayish  prickly- 
hirsute,  1-3  ft.  high:  Ivs.  spatulate  or  linear-spatulate: 
fls.  white,  thyrsoid-glomerate.  Plains,  along  eastern  base 
of  Rocky  Mountains. 

barbigera.  Gray  {Eritr)chium  barbigerum.  Gray) 
Hispid  and  hirsute.  9-12  in.  high:  Ivs.  linear:  fls. white 
in  solitary  or  panicled,  elongating  spikes.    S.  Calif. 

KUDZU  VINE.     Pueraria  Tluinbergiana. 

KUMQUAT  or  KINKAN,  of  the  Japanese,  is  a  dwarf 
member  uf  the  citrous  tribe  {Citrus  Japonica),  seldom 
growing  more  than  6 or  8  ft.  high  on  the 
most  vigorous  stock,  and  when  worked 
on  a  dwarf  stock  making  but  a  good- 
sized  bush  ;  but  no  matter  what  its 
size  may  be,  it  freely  produces  very 
pretty  golden  yellow  fruit,  which  is 
very  palatable  either  in  a  fresh  state 
orpreserved.  The  plant  may  be  budded 
or  grafted  on  any  citrus  stock  — orange, 
1213.  The  oblong  lemon,  lime,  etc.  — but  is  most  com- 
Kumquat  (  n  'jj  monly  worked  on  Citrus  trifoliata  .mak- 
ing but  a  bush,  eminently  adapted  for 
growing  in  restricted  places,  both  in- and  outdoors.  As  a 
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pot-plant  for  the  house  it  is  a  gem,  making  a  very  hand- 
some evergreen  bush  and  blooming  freely  through  the 
spring  or  early  summer,  then  setting  its  interesting 
fruit.  The  flowers  are  much  like  the  orange,  white  and 
scented,  but  smaller.  The  soil  best  adapted  to  the  Kum- 
quat  is  a  light  loam  or  sand;  it  thrives  in  any  soil  suited 
to  the  orange  or  lemon. 

There  are  two  well-defined  varieties  of  this  species, 
the  oblong  and  round  fruited  ;  the  oblong  fruit  (  Fig. 
1213  )  is  about  1]4  inches  long  by  1  in  diameter,  and  a.'l 
the  fruits  of  this  varietv  are  almost  of  an  exact  size,  not 


so  much  variance  being  noticed  among  I  hem  as  in 
hens'  eggs.  On  the  contrary,  tiie  round  fruits  (Fig. 
1214)  are  produced  with  great  difference  in  size,  varying 
from  H  to  a  full  inch  in  diameter.  There  is  also  some 
difference  in  flavor  and  thickness  of  skin  between  the 
varieties,  the  oblong  being  more  esteemed.  For  an 
account,  with  illustrations  of  the  two  types  of  Kum- 
quat,  see  A.  G.  21:, 345  (1900).  The  fruit,  when  eaten 
out  of  hand,  is  entirely  consumed,  excepting  the  few 
small  seeds;  almost  everyone  tasting  it  seems  to  relish 
the  combined  flavor  of  skin,  pulp  and  ."juice.  Its  chief 
use,  however,  is  in  making  marmalade  or  preserves. 
The  fruit  is  used  whole  in  heavy  syrup,  and  makes  a 
delicious  dainty.  It  is  also  candied  and  used  in  fine  con- 
fectionery. E.  N.  Reasoner. 

K'JDIA  (Col.  Robert  Kyd,  founder  of  the  Calcutta 
Botanic  Garden,  died  1794).  Malrdee(p.  Three  species 
of  oriental  trees,  one  of  which  is  cult,  in  S.  Fla.  and 
S.  Calif.  K.  cahjeina  has  white  or  pink  fls.  somewhat 
like  those  of  Hibiscus,  and  borne  in  long  panicles.  This 
genus  belongs  to  a  subtribe  characterized  by  having 
2  or  more  ovules.  Kydia  has  4-6  bractlets ;  Abutilon 
none;  Sphaeralcea  3.  Kydia  has  fls.  polygamous;  petals 
5;  staminal  tube  divided  about  the  middle  into  5  divi- 
sions, each  bearing  3  anthers,  which  are  imperfect  in  the 
pistillate  fls. 

calyoina,  Roxb.  Tree,  attaining  2,5  ft. :  Ivs.  4-5  in. 
long,  3  in.  wide,  rounded,  cordate,  palmately  7-nerved, 
more  or  less  iobed,  midlobe  longest,  close  felted  be- 
neath; petiole  1-2  in.  long:  inflorescence  much-branched, 
many-fid. 


LABELING.  Figs.  1215-1218.  The  characters  de- 
manded iu  a  good  plant  label  are  legibility,  convenienct', 
durability  aud  a  reasonable  cheapness.  Ttie  purposes 
for  which  labels  are  needed  by  the  horticulturist  may 
be  grouped  as  follows:  (1)  For  pots,  boxes,  frames  and 
benches;  (2)  for  slock  in  storage  or  transit;  (3)  for 
rows,  plots  or  beds  in  garden,  nursery,  orchard,  etc.; 
(4)  for  individual  trees,  shrubs  and  plants. 

Of  the  materials  that  may  be  used  for  labels,  wood 
holds  the  first  place,  and  the  soft,  easily  worked  nature 
of  white  pine  makes  this  the  favorite,  though  other 
more  durable  woods,  such  as  cedar,  cypress,  spruce  aud 
mulberry,  are  used  to  some  extent.  Machine-made,  ready 
painted  wooden  labels  of  convenient  shapes  and  sizes, 
from  4  to  12  inches  in  length,  (see  1,  Fig.  121  )  are  car- 
ried in  all  stocks  of  gardeners'  supplies,  and  are  in  com- 
mon use  in  all  work  with  plants  iu  pots,  boxes,  benches, 
etc.,  and  to  some  extent  in  out-of-door  gardening;  but 
these  should  not  be  trusted  when  the  label  is  expected 
to  endure  for  a  considerable  time.  In  the  storage  of 
grafts  and  cuttings  in  pits  or  cellars,  two  of  these  labels 
should  be  written  and  slipped  together  under  the  tie, 
the  outer  one  for  immediate  reference  and  the  under 
and  protected  one  for  security  when  the  other  becomes 
defaced. 

Notched  or  perforated  labels  (2,3,  Fig.  1215),  with  or 
without  wires,  are  also  prepared  for  nurserymen's  use, 
those  strung  with  soft  copper  wire  being  the  best. 
These  are  used  in  the  shipping  of  nearly  all  trees  aud 
shrubs,  and  here  great  aunoyance  would  be  saved  if  all 
names  were  written  distinctly  and  with  a  heavy  impres- 
sion. If  such  labels  are  used  on  stock  after  planting, 
the  grower  should  use  great  care  that  stems  and  branches 
are  not  choked  by  the  wire.  The  printing  of  any  de- 
sired names  may  be  procured  on  order,  effect- 
ing a  great  saving  of  time  and  a  gain  in  dis- 
tinctness. 

For  marking  rows,  plots,  etc.,  stakes  should 
be  used  large  enough  to  readily  attract  atten- 
tion and  not  be  broken  over  or  moved  in  cul- 
tivation. A  very  serviceable  stake  for  nur- 
series, trial  grounds  and  gardens  is  made  by 
cutting  2  inch  pine  or  cyress  plank  2%  inches 
wide  and  2  feet  long,  pointing  and  giving  two 
good  coats  of  paint.  Inscriptions  may  be  sten- 
ciled on  these  as  suggested  in  4,  Fig.  1215, 
written  with  a  heavy  pencil,  or  better,  when 
names,  dates  and  list  or  plot  numbers  are 
wanted,  written  on  a  square  of  sheet  zinc  and 
fastened  to  the  face  of  the  stake  with  small 
nails.  (No.  5.)  An  annual  coat  of  paint 
obliterates  old  lettering  and  preserves  the 
wood. 

A  common  wooden  label  for  borders,  groups 
or  specimen  plants  is  shown  by  No.  6  and  a 
variation  by  No.  7.  The  stakes  should  be  of 
some  durable  wood. and  the  whole  well  painted. 
A  paint  of  pure  lampblack  and  oil  is  the  most 
indestructible  that  we  have,  and  letters  of  this 
will  stand  out  like  type  after  the  lead  paint 
and  the  very  wood  surface  have  weathered 
away  from  them.  An  effective  contrast  is  ob- 
tained by  painting  the  face  of  the  label  black 
and  doing  the  lettering  in  white. 

For  more  permanent  labels  in  a  variety  of 
forms,  sheet  zinc  has  proved  superior  lo  all 
other  materials.  It  may  be  stamped  with  steel 
letter  dies  or  written  upon  with  a  common 
lead  pencil,  but  more  commonly  a  chemical 
ink  is  used.  The  common  formula  for  this  in 
horticultural  books  is  substantially  that  pre- 
pared by  the  French  chemist.  Brainnot,  in 
1837,  and  is  as  follows:  Take  two  parts  by  U'/' 
weight  of  verdigris  (acetate  of  copper) ,  two  of  \^ 
sal  ammoniac  (ammonium  chloride),  one  part 
of  lampblack  and  thirty  parts  of  soft  water. 


The  chemicals  should  be  incorporated  with  a  little  of  the 
water,  and  the  balance  added.  Keep  in  a  glass  bottle 
tightly  corked  and  shake  frequently  while  using,  as  the 
lampblack  tends  to  separate.  The  zinc,  cut  in  the  desired 
forms,  should  be  prepared  by  scouring  slightly  with  em- 
ery dust  or  tiue  sand  paper.  The  ink  may  be  applied  witn 
a  quill  or  coarse  steel  pen,  but  a  fresh  one  will  be  needed 
with  each  batch  of  labels.  Inks  of  an  aqueous  solution 
of  chloride  of  copper  or  of  chloride  of  mercury  are  also 
recommended  for  writing  on  zinc,  which  should  first  be 
cleaned  with  a  weak  solution  of  muriatic  acid.  Bichlor- 
ide of  platinum  is  one  of  the  blackest  inks  for  ziuc.  A 
slightly  oxidized  zinc  surface  may  be  written  upon  with 
a  soft  lead  pencil,  and  while  the  inscription  will  not  be 
very  distinct  at  first  will  grow  more  so  with  age,  aud 
will  endure  for  5'ears. 

A  wired  zinc  label,  as  shown  in  8,  Fig.  1215,  if  exposed 
to  the  wind  will  sometimes  cut  out  the  eye  completely, 
unless  care  is  taken  to  twist  the  wire  up  tightly.  Strips 
of  zinc  five-eighths  of  an  inch  wide  and  7  inches  long  (9 
Fig.  1215),  coiled  loosely  around  a  branch,  as  in  No.  10, 
are  the  most  serviceable  form  of  tree  label,  but  even 
these  should  be  noticed  every  year,  that  they  do  not  be 
come   fastened  into  the  fork  of  a  rapidly-growing  tree, 

For  borders  or  beds  of  herbaceous  perennials,  bullis. 
and  the  like,  the  label  shown  in  No.  11  is  excellent  and 
inexpensive.  A  piece  of  galvanized  wire  Nos.  6-8  in  size, 
is  cut  1^^  to  2  feet  long,  bent  to  shape  and  the  written 
zinc  tablet  closed  in.  For  a  more  conspicuous  label,  the 
zinc  may  be  given  a  coat  of  white  lead,  then  one  of  black 
enamel  paint,  and  the  letters  be  traced  iu  white.  In  some 
European  botanical  gardens  a  zinc  tablet  stamped  with 
sunken  letters  brought  into  relief  by  paint  are  used  for 
similar  purposes.    A  zinc  label,  with  two  wire  legs  to 
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prevent  it  from  turning  around,  is 
shown  in  Fig  1216.  It  can  be  made 
for  about  $2  per  hundred,  with  the 
face  3Ji  x  IH  inchs. 

There  are  many  designs  of  expensive 
cast  or  enameled  metal  or  porcelain 
labels,  that  have  found  little  use  in  this 
country.  A  label  of  stamped  zinc  of 
English  manufacture  (shown  in  l(j. 
Fig.  1215)  is  one  of  the  best  garden 
labels.  For  Labeling  specimen  tree 
trunlis,  a  sheet  of  zinc  or  copper  with 
a  little  water-ledge  bent  at  the  top. 
painted,  enameled  black  and  lettered 
in  white,  is  about  the  best  thing  we 
have.  It  should  be  secured  with  cop- 
per taclis,  and  given  occasional  atten- 
tion. {See  No.  15.)  The  wliite  bronze 
tree  tablets  with  letters  cast  in  relief 
have  so  far  failed  to  secure  general  in- 
troduction. A  seriesof  thin  sheet-cop- 
per labels,  to  be  written  on  with  a  stylus 
against  a  soft,  yielding  surface,  as  apiece  of  leather,  are 
shown  in  Nos,  12,  13,  14.  These  have  proveil  too  frail  for 
exposed  out-of-door  use,  but  are  very  good  for  conserva- 
tory plants,  orchards,  etc.,  though  the  inscription  needs 
rather  close  examination.    In  ranking  copper  labels,  the 


1316.  A  metal  ear. 
1  label. 


1217.    Tite  labels  of  many  patterns. 


temper  should  be  taken  out  and  the  metal  folded  on  the 
edges.  A  neat  label  for  conservatory  use  is  made  of 
white  sheet-celluloid  with  a  mat  surface,  as  iieucil  marks 
show  very  plainly  on  it. 

Bailey  describes   {in  "Principles  of  Fruit-growing") 
the  tree  labels  shown  in  Fig.  1217.  "1,  2,  German  label.i, 
made  of  glazed  earthenware,  with  the  name 
colored  blue  and   sunken.     Strong  copper 
wire,  coiled,  to  allow  of  the   growth  of  the 
limb,  holds  the  label  to  the  tree.    3,  Cornell 
label,  made    of    wood.     4,    double    wooden 
label,  consisting  of   two  common    wooden 
labels  fastened  together.    The  n.ime  is  writ- 
ten on  the  outside  of  the  double  label,  as 
in  any  other  label,  but  it  is  also  written  on 
the  inside  to  insure  permanence.  When  the 
dutside   writing   is  worn   off,  the   label    is 
opened  and  the  inside  is  still  bright. 
The  label  is  fastened  to  the  tree  by 
a  tack  or  small  nail,  as  shown  in 
the  cut  at  the  right.    The  label  is 
seen  opened  in  the  cut  at  the  left. 
5,  6,  zinc  labels,  used  at  the  Ne^\ 
York    State    Experiment    Station, 
Geneva.    The  wire  is  driven  into 
the  tree,  and  the  name  is  written 
or  printed  on  the  zinc  with  black 
paint.     7,    common   hand- 
made   wooden  tag,    taken 
trom   an    old   tree   in    the 
test    orchard    of  the    lati 
(_'harles    Downing,     New- 
burgh,  N.  y.    8,  thin  cop- 
per  label,  with  the  name 
indented  into  the  metal  by 
the  use  of  a  hard-pointed 
instrument.      Some  metal 
labels  are  liable  to  tear  out 
at  the  hole  when  exposed 
to    winds.      9,   common    1218.  Paddock's 
painted  pine  label  used  by  yard  label, 

nurserymen,   and    costing 

H^illiout  the  copper  wire)  about  35  cents  per 
thousand  for  the  common  size,  which  is  S^j 
inches  long.  10,  Lodeman's  label,  used  some- 
what at  Cornell,  consisting  of  a  tagof  sheetlead 
securely  fastened  to  a  coiled  brass  wire.  The 
wire  is  secured  to  the  body  of  the  tree  by  a 
staple  or  screw-eye,  and  it  is  expected  that  the 
wire  will  become  imbedded  in  the  trunk  as  the 
tree  grows.  No.  11,  common  zinc  label  ortally." 
A  good  vineyard  label  is  shown  in  Fig.  1218, 
desciibed  by  Bailey  as  follows:  "The  figure  is 
Paddock's  vineyard  label  {designed  by  W.  Pad- 
dock. State  Experiment  Station,  Geneva,  N.Y. ). 
The  label  is  a  strip  of  heavy  zinc  sectired  to  a 
stiff  galvanized  wire.  This  wire  or  shank  is 
provided  with  a  hook  at  the  lower  end  and  a 
half-hitch  near  its  middle,  so  that  it  can  be  se- 
curely adjusted  to  the  wires  of  the  trellis,  hold 
ing  the  label  well  above  the  foliage." 

S.  C.  Mason. 
LABLAB  BEAN.    See  Dolichos. 
y       LABRADOR  TEA.    See  Ledtim. 

LABURNUM  (ancient  Latinname).  Legumi- 
ii".<.i .  l-[ir\\n\\n{;  Podveyiisns.  Golden  Chain. 
( iriKinieiital  shrubs  or  small  trees,  with  alter^ 
uate  trilolioliate  petioled  Ivs.,  and  yellowpapil 
ionaceous,  showy  ils.  in  many-fid.,  usually  pen 
dulous  racemes,  i.« //>('«» wi  is  hardiest,  X.  ?•»? 
(jiiris  is  almost  hardy  in  Mass.,  while  L.  Cava 
/luniicinn  iii  tender.  They  are  adapted  forplant 
ing  on  rocky  slopes  or  in  borders  of  siirubber 
ies,  when  they  should  be  .allowed  enough  space 
to  show  to  the  best  advantage  their  grace 
ful,  drooping  racemes  of  golden  fls.,  which  con 
trast  with  the  dark  green  foliage.  They  are 
hardly  ever  attacked  by  insects  or  fungi.  The 
Ivs.  fall  liite  in  autumn  without  changing  color. 
They  thrive  in  any  kind  of  well-drained  soil, 
including    limestone,    and    grow    as    well    in 
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partly  shaded  positions  as  in  sunny  ones.  Prop,  by 
seeds,  sown  usually  in  spring,  and  also  by  layers  ; 
the  vai's.  are  mostly  grafted  or  budded  on  seedlings  of 
one  of  the  species.  Three  species  in  S.  Europe  and  W. 
Asia,  often  included  under  Cytisus.  Lvs.  exstipulate; 
Bs.  slender-pedicelled,  in  terminal  simple  racemes, 
mostly  pendulous  ;  calyx  2-lipped,  with  obtuse,  short 
lips;  corolla  papilionaceous,  with  the  petals  alldistinct: 
OTary  stalked:  fr.  a  linear  pod  with  several  seeds,  com- 
pressed, tardily  dehiscent;  seed  without  appendage  at 
the  base.  All  parts  of  the  plants  are  poisonous,  espe- 
cially the  young  fruits.  The  hard,  tough  and  close- 
grained  wood  is  susceptible  of  a  very  iane  polish,  and  is 
manufactured  into  various  small  articles.  Consult  Cy- 
tisus, Genista  and  Petteria  for  names  not  found  in  this 
genus. 

vulgare,  Griseb.  (£.  anagyrnides,  Medic.  Cytisus 
ifi/)i(rH»«i,  Linn.).  Golden  Chain.  Bean  Tree.  Fig. 
1219.  Large  shrub  or  small  tree,  to  20  ft.,  with  erect  or 
spreading  branches  ;  branchlets  appressed-pubescent, 
grayish  green:  lvs.  long-petioled;  If ts.  elliptic  or  ellip- 
tic-ovate, usually  obtuse  and  mucronulate,  glaucous- 
green  and  appressed-silky  pubescent  beneath  when 
young,  1-1%  in.  long  :  racemes  silky-pubescent,  4-8  in. 
long:  tls.  about  %  in.  long:  pod  appressed-pubescent, 
with  thick  peel,  about  2  in.  loug  ;  seeds  black.  May, 
June.  S.  Europe.  Gn.  2'j,  p.  518  ;  34,  p.  30,  and  51,  p. 
302. — There  are  many  garden  forms,  as  var.  atkreuin, 
Hort.,  with  yellow  foliage,  P.S.  21:2242-43;  var.  bul- 
l&tum,  C.   Koch  (var.  involAtum,  Hort.),  with   curled 
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Ifts.;  var.  Carli^ri,  C.  Koch,  with  very  small  and  narrow 
Ifts.  and  long  and  slender  racemes;  var.  pendulum,  C. 
Koch,  with  pendulous  branches,  Gn.  23,  p.  522  ;  var. 
guercifolium,  C.  Koch,  with  sinuately  lobed  Ifts.,  Gn.  25, 
p.  ,520  and  34,  p.  30;  var.  Beasilifdlium,  C.  Koch,  with 
crowded,  sessile  lvs. 


alplnum,  Griseb.  {Ciilisus  alp'inus,  Mill.).  Scotch 
Labuknum.  Shrub  or  tree,  to  30  ft.,  similar  to  the  for- 
mer: branchlets  glabrous  or  hirsute  when  young:  Ifts. 
usually  elliptic,  acute,  pale  green  and  glabrous  beneath 
or  sparingly  hirsute,  ciliate,  1-15'4  in.  long  :  racemes 
long  and  slender,  glabrous  or  sparingly  hirsute:  fls. 
smaller:  pod  thin,  with  the  upper  suture  winged,  gla- 
brous; seed  brown.  June.  Mts.,  S.  Europe.  B.M.  176 
(as  Cytisus  Labwnmm).  Gn.  25,  p.  519  and  34,  p.  30.- 
This  species  flowers  about  two  weeks  later  than  the  for-, 
raer,  and  has  much  longer  and  more  slender  racemes;  it 
also  is  of  more  upright  and  stiifer  growth  and  hardier. 

Wdtereri,  Dipp.  (L.  PdrksiiyWoTt.  C.  alplnusxvul- 
giris,  Wittst.).  Hybrid  of  garden  origin,  but  found 
also  wild.  Lvs.  beneath  and  racemes  sparingly  pubes- 
cent: racemes  long  and  slender:  pod  with  narrow  wing, 
sparingly  appressed-pubescent.  — As  hardy  as  i.  alpi- 
II nm  and  sometimes  considered  to  be  a  variety  of  that 
.species. 

Adami,  Kirchn.  { C.  Adami,  Poit.  C .  LaWtrmim  pur- 
piii-iisceiis.  Loud.  i.  i^ulgArex  Cytisus  purpureus). 
Probably  graft-hybrid,  originated  at  Vitry,  near  Paris, 
about  1826.  Habit  and  foliage  usually  almost  like  i. 
vulgare,  but  fls.  dull  purplish,  rarely  yellow;  sometimes 
bearing  a  few  branches  with  the  fls.  and  lvs.  of  Cytisus 
purpureus.  A  very  interesting  form,  but  of  less  orna- 
mental value.  B.E.  23:1965.  B.H.  21:1&-18.-Much  dis- 
cussed by  Darwin  and  others  as  an  example  of  graft- 
hybridism. 

L.  Garamdnicum,  Benth.  &  Hook.  (Podocytisus  Caramani- 
cus.  Boiss.).  Erect  shrub,  to  4  ft.,  much  resembling  in  foliage 
and  habit  the  Cytisus  sessilifolius.  with  long  and  slender  ter- 
minal upright  racemes.  July-Sept.  .\sia  Minor.  R.H.  1861, 
p.  410.— J/,  frdgrans,  Griseb.,  L.  raiiu'iitaceum,  C.  Koch,  and 
L.  Wi'tdeni,  Lavall.  =  Petteria  ramentaeea. 

Alfred  Rehdee. 

LABYRINTHS  or  mazes  are  still  kept  up  in  some  Old 
World  gardens  as  relics  of  the  past.  They  were  popu- 
lar in  the  sixteenth  and  seventeenth  centuries.  Fig. 
1220  is  the  plan  of  an  English  Labyrinth  of  two  centu- 
ries ago.  It  would  be  vandalism  to  destroy  so  fine  an 
example  of  a  style  of  gardening  no  longer  fashionable, 
but  folly  to  copy  it  in  a  modern  garden.  Mazes  are 
made  of  clipped  evergreens  of  various  kinds. 

LACiBNA  (one  of  the  names  of  Helen,  which  Lindley 
states  may  be  applied  to  this  plant  on  account  of  its 
beauty,  a  compliment  which  the  plant  does  not  at  all 
merit;  but  he  adds  it  may  also  be  derived  from  Lakis,  a 
cleft,  alluding  to  the  divisions  of  the  lip,  but  this  deri- 
vation is  impossible).  Orcliidaceir.  A  little-known  ge- 
nus containing  only  2  species  inhabiting  Central  Amer. 
Pseudobulbs  rather  long,  ovoid,  smooth  at  first:  lvs. 
large,  elliptic-pointed  and  contracted  into  a  petiole,  pli- 
cate venose:  raceme  pendent  from  the  base  of  the  pseu- 
dobulbs, loose,  bearing  up  to  10  medium-sized  fls.: 
sepals  and  petals  nearly  equal,  elliptical,  half-spread- 
ing; labellum  equaling  the  petals,  articulated  to  the  base 
of  the  column,  clawed,  with  the  lateral  lobes  incurved, 
terminal  larger,  spreading  and  narrowed  at  the  base  to 
abroad  claw:  column  rather  long, winged,  hooded  at  the 
top;  pollinia  2  on  a  simple  stipe. 

The  plants  should  be  grown  in  baskets  or  on  blocks 
of  wood  like  Stanhopeas:  if  potted  the  racemes  are  likely 
to  bury  themselves  in  the  soil.  At  the  end  of  October 
water  should  be  almost  entirely  withheld  for  a  few 
weeks.   The  flower-.stalks  appear  in  spring. 

bicolor,  Lindl.  Racemes  drooping,  about  18  in.  long, 
bearing  9  or  10  fls.  The  tis.  are  greenish  yellow,  covered 
externally  with  short  hairs ;  petals  with  3  purple  streaks; 
labelhim'hairy,  spotted  wilh  purple.  Discovered  about 
1843  in  Guatemala,  at  an  elevation  of  7.000  ft.  B.R.  30:50. 
—  Var.glabr&ta.  Lem.  Fls,  everywhere  nearly  glabrous, 
creamy  white.    Not  in  the  American  trade.    LH.  1:33. 

spectibilis,  Reichb.  f.  Fls.  about  1  in.  in  diam.,  whit- 
ish, suffused  with  pink  and  speckled  with  purple; 
sepals  concave  orbicular ;  petals  smaller  connivent. 
B.M.  6516.  — Far  more  handsome  than  the  former,  but 
not  advertised  in  America. 

Heinrich  Hasselbrino. 
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1220.  The  maze  on  St.  Catherine's  Hill.  Winchester,  England 
From  a  plan  made  in  1710.     (See  Labyrinths,  p.  865.) 

LACHENALIA  (Werner  de  Laehenal,  17.3G-1800,  pro- 
fessor of  hotMiiy  at  Ba.sel).  LiliAne.  C.a.pe  Cowslips. 
l^;icl]eiKUias  I  I'ii;.  1221)  are  Cape  bulbs  that  are  easily 
dowered  in  a  cuul  greenhouse  in  early  spring  or  even  in 
winter.  They  have  a  remarl^able  range  of  color,  and 
with  good  management  may  be  kept  in  an  attractive  con- 
dition for  two  months  or  more.  There  are  species  with 
bell-shaped  flowers,  and  some  in  which  the  flowers  are 
all  more  or  less  erect,  but  the  favorite  types  are  the  long, 
cylindrical,  pendulous  flowers  with  the  brilliant  red  and 
yellow  colors.  Of  the  42  species,  about  9  are  cult.,  the 
most  popular  being  L.  tricolor,  particularly  its  var.  Nel- 
so)ii  and  some  of  the  recent  forms  with  personal  names. 
L.  penilula  is  perhaps  second  in  popularity,  tbe  rest  be- 
ing known  chiefly  to  bulb  fanciers.  Lachenalias  are  very 
distinct  in  coloring  and  general  appearance.  Tbey  usu- 
ally have  2  leaves  (sometimes  5  in  cult.),  rarely  1,  and 
the  bulbs  are  globose,  tunicated,  and  about  %-l  in.  thick. 
An  exceptionally  strong  bulb,  under  the  most  favorable 
conditions  sends  up  3  or  4  erect  flower-stalks  9  in.  high, 
with  as  many  as  40  flowers,  each  1-lK  in-  long.  Under 
careless  treatment  the  leaves  and  flower-stalks  are 
weaker,  and  bearperhaps  6-12  flowers.  Lachenalias  are 
fine  subjects  for  hanging  baskets. 

This  genus  is  also  interesting  when  studying  the  evolu- 
tion of  the  perianth.  In  our  common  lilies  the  6  seg- 
ments are  all  the  same  size  and  all  colored  like  petals. 
Lachenalia  has  only  1  species  in  which  the  segments 
are  practically  equal.  The  others  vary  wonderfully,  but 
usually  the  inner  segments  are  longer,  and  sometimes 
the  outer  segments  are  small  and  more  or  less  greenish, 
thereby  suggesting  the  division  of  perianth  into  calyx 
and  corolla.  The  genus  is  monographed  in  English  by 
Baker  in  the  sixth  volume  of  Flora  Capensis.  which 
contains  all  the  Cape  bulbs  and  should  be  in  the  handj 
of  everv  bulb  specialist. 

It  should  encourage  the  amateur  to  know  that  the  re- 
cent improvement  of  Lachenalias  is  largely  due  to  two 


English  amateurs.  Ij.  NeU 
soni,  the  first  and  one  of  the 
best  hybrids,  was  rasied,  not 
in  a  greenhouse,  but  in  a 
home  window,  by  the  Rev. 
John  Nelson.  Four  fine  hy- 
brids, raised  by  T.  H.  Warsh, 
are  shown  in  Gn.  46:981, 
where  their  parentage  is 
given.  i.iW?son(  hasplayed 
an  important  part  in  the 
production  of  these  hybrids, 
Ruby,  Cawston  Gem,  Little 
Beauty  and  Topaz,  all  of 
which  are  in  the  trade. 

W.  M. 
It  is  well  to  make  one  job 
of  it,  planting  Freesias  and 
Lachenalias  together.  Six 
are  planted  in  a  6-inch  pot, 
in  good  rich  loam.  They 
probably  do  as  well  without 
leaf  soil,  if  the  drainage  be 
good.  They  are  stored  in  a 
well  protected  coldframe  un- 
til late  in  November,  but 
might  be  kept  longer,  as  a 
pinch  of  frost  will  not  hurt 
them.  Afterthey  are  brought 
into  the  greenhouse,  and 
make  good  growth,  plenty 
of  water  may  be  given,  and, 
occasionally,  liquid  manure. 
A  night  temperature  of  50° 
F.  will  be  found  about  right, 
but  they  scarcely  bear  for- 
cing until  the  flowering 
scapes  show.  If  forced  be- 
fore the  buds  show,  the  flow- 
ers are  often  malformed. 
With  good  management  they 
remain  in  bloom  from  six  to 
eight  weeks. 

After  blooming,  the  plants 
should  be  set  on  a  shelf  in 
a  light  position  and  watered  as  carefully  as  beftre  the 
blooming  season,  less  water  being  given  as  signs  of  ma- 
turity appear;  viz.,  discolored  leaves  and  withered  flow- 
er-stems. When  thoroughly  ripened,  they  are  stored  in 
the  pots  they  have  grown  in  and  kept  quite  dry  until  the 
month  of  August.  They  must  be  repotted  then.  If  by 
chance  drip  should  strike  the  soil,  the  plants  may  be 
found  starting  into  growth.  The  bulbs  multiply  rapidly, 
more  than  doubling  in  a  season.  Fully  one-third  of  the 
extra  bulbs  will  be  serviceable,  and  still  more  would 
make  bloom  of  less  decorative  value.  There  are  many 
more  — bulblets  — which  can  be  sown  on  the  borders  of 
carnation  or  violet  benches,  a  large  number  making 
good-sized  bulbs  in  one  season.  Seeds  of  Lachenalias 
germinate  readily  in  a  few  weeks,  and  with  good  treat- 
ment raiLj  seedlings  will  bloom  before  going  to  rest. 
In  the  opinion  of  the  writer,  L.  Nelsoni  is  still  the  most 


otory  kind  to  grow. 


T.  D.  Hatfield. 


INDEX. 

aurea.  6.  orchioides,  2.  retiexa,  1. 

Aureliana,  4.  pallida.  8.  rubida,  5. 

Canimi.e.  pendida,  4.  tricolor.  6. 

ghaucina.  3.  pustulata,  7.  unitolia,  9. 

luteola.  6.  quadrieolor,  6.  violaeea,  7. 
Nelsoni,  6. 

A.  Base  of  perianth  oblique 1.  reflexa 

AA.  Base  of  perianth  equally  rounded. 
B.  Form  of  perianth  more  or  less  cylin- 
drical. 
0.  Fls.  all  erect  or  at  most  spread- 
inq. 

D.  Lenqlh  of  perianth  4  liyies 2.  orchioidea 

r.D.  Lenqth  of  perianth  6-9  lines . .  a.  glaucina 
cj.  /7,5.  drooping   or  pendulous,  at 
least  the  lower  ones. 
D.  Inner  segments  scarcfly  longer 

than  the  outer 4.  pendula 
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DD,  Inner  segments  2S    lines 

longer  than  the  outer 5.  rubida 

DDD.  Inner   segments   3-4   lines 

longer  than  the  outer G.  tricolor 

BB.  Fnt-m  of  perianth  bell-shaped. 

c.  Z/VS.  pustnhite .  i.  e.,  covered  with 
blister-like  elevations. 

D.  Inflorescence  spicate 7.  pustulata 

DD.  Inflorescence  racemose 8.  pallida 

cc.  Lvs.  not  pustulate 9.  unifolia 

1.  refl^xa,  Thunb.  Lvs.  clasping  the  base  of  the  stem 
for  1-2  in.:  spike  usually  few-fld. :  lis.  all  ei-ect  or 
spreading,  yellowish. 

2.  orchioldes,  Ait.  Lvs.  strap-shaped,  often  spotted, 
1  in.  wide,  clasping  the  base  of  the  stem:  fis.  white, 
yellow,  red  or  blue.  B.  M.  854  and  Vim.  L.  B.  C. 
11:1076  (as  L.  mutabilis).  "Tlio  most  striking  color 
forms,"  says  Baker,  "are  atroviol4cea,  liyaciiitli  blue; 
virenti-fliva,  greenish  yellow,  and  mutabilis,  inner  seg- 
ments dull  yellow,  tipped  red-brown." 

3.  glauclna,  Jacq.  Lvs.  as  in  No.  2:  fls.  long,  white' 
red,  yellow  or  tinged  blue.  B.M.  ri5.')2  (wonderfully 
varied  in  color).    B.R.  16:1350  and  23:1945. 

4.  p6ndala.  Ait.  Bulb  globose,  about  1  in.  thick: 
peduncle  6-12  in.  long,  more  robust  than  in  Nos.  5  and  6: 
raceme  few-  or  many-Hd.,  2-6  in.  long,  all  except  the 
upper  fls.  more  or  less  nodding:  outer  segments  yellow, 
p.issing  upwards  into  red.  not  spotted;  inner  bright  red- 
purple  at  the  tip.  B.M.  590.  Gn.  18:241;  23,  p.  142;  33, 
p.  249,  and  45,  p. 355.  F.  1871:265.  V.  8:172.  Var.  Aure- 
liina  has  outer  segments  red,  barely  tipped  yellow;  inner 
ones  tipped  green.    R.H.  1890:396.    G.C.  III.  23:195. 

5.  Tdbida,  Jacq.  Bulb  about  H  in.  thick  :  peduncle 
6-9  in.  U»ng:  lvs.  spotted:  raceme  6-20-fld.:  outer  seg- 
ments bright  red,  tipped  green  ;  inner  ones  yellow  be- 
low the  tip. 

6.  tricolor,  Thunb.  Lvs.  often  spotted  :  lower  fls. 
nodding  ;  outer  segments  yellow,  tipped  green  :  inner 
purplish  red  at  the  tip.  L. B.C.  8:767.  B.M. 82.  P.  1871: 
265.  Gn.  18:241  and  47,  p.  163.  Var.  quadricolor  (L. 
quadricolor,  .Jacq.),  perianth  with  ared  base  and  green- 
i.sh  yellow  middle;  outer  segments  tipped  green;  inner 
ones  tipped  red-purple.    L. B.C.  8:746.    Viir.  lutfiola  (i. 
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1221.    Lachenalia  Nelsoni  (X  M). 


luteola,  Jacq.),  perianth  lemon-vellow.  tinged  green 
towards  the  tip.  L. B.C.  8:734.  F.'S.  18.- 1873.  B.m:  1704 
and  1020.  Var.  luteola  maculita  {L.  luteola  maculata, 
Hort.),  differs  from  the  preceding  in  having  spotted 
foliage.  Var.  Nelsoni  (L.  NHsoni,  Hort.).  Fig.  1221. 
Perianth  bright  yellow,  both  series  of  segments  faintly 


tinged  green.  Gn.  49.  p.  470.  Gng.  5:262.  J.  H.  HI. 
30:231.  Var.  aurea,  Hook.  (L.  aiirea,  Lindl. ),  peri- 
anth bright  orange-yellow.  F.  1871 :  265.  B.M.  5992.— 
"The  varieties  are  connected  by  intermediate  stages. 
Several  hybrids  between  £.  pendula  and  the  varieties 
of  If.  tricolor  are  in  cult.,  the  finest  of  which  is  Z/. 
Cammi,  Hort.,  which  combines  the  bright  yellow  fls.  of 
L.  aurea,  with  the  habit  of  L.  pendula." 

7.  pustulata,  Jacq.  Lvs.  lanceolate  :  fls.  white  or 
faintly  tinged  red.  B.M.  817.  Perhaps  synonymous 
with  No.  8.    Var.  violicea  is  cult. 

8.  pallida,  Ait.  Lvs.  strap-shaped  :  fls.  white;  outer 
segments  tipped  green.    B.M.  1372. 

9.  unifdlia,  Jacq.  Differs  from  all  described  above  in 
having  only  one  leaf,  which  is  linear  to  awl-shaped,  and 
has  a  band  of  brown  at  the  base:  fls.  white,  or  more  or 
less  tinged  with  red  or  blue.    B.M.  766. 

L.  vtridis,  Thunb.,  is  Dipcadi  filamentosum,  which  is  distin- 
guished trom  the  species  of  LaclienaUa  by  having  3-6  lvs., 
which  are  linear:  raceme  very  lax:  tls.  bright  green.  Cape. 
In  Dipcadi  the  outer  segments  usually  have  a  tail,  which  is  lack- 
ing in  Lachenalia;  and  the  seeds  of  Dipcadi  are  strongly  com- 
pressed, wiiile  in  Lachenalia  they  are  obovoid  or  globose.  D. 
viride  is  distinguished  from  all  other  species  in  its  genus  by 
the  outer  segments  being  falcate,  9-12  lines  long,  distinctly 
longer  than  the  inner  ones,  which  are  connivent;  lvs.  linear,  not 
crisped,  y-6  lines  broad.  ■^^  j^j^ 

LACTOCA  (from  the  old  Latin  name  lac  ;  referringto 
the  milky  juice).  Compdsita'.  Lettuce.  A  well-known 
genus  of  hardy  annual  or  perennial  herbs,  mostly  native 
of  the  northern  hemisphere.  More  than  200  specific 
names  have  been  given  to  the  genus,  probably  half  of 
which  are  synonyms  with  but  only  8  or  9  known  in  cult., 
and  these  are  doubtless  forms  of  but  2  or  3  species. 
Plants  2-4  or  more  feet  high,  with  alternate,  variously 
shaped  lvs.  and  small-panicled  beads  of  yellow,  white  or 
blue  fls.  Only  1  species  is  to  be  found  in  the  American 
trade,  though  wild  plants  of  other  species  are  often 
gathered  for  medicinal  purposes  or  used  as  a  salad.  All 
of  the  species  possess  narcotic  and  sedative  properties, 
the  sedative  known  as  lactucarium  or  lettuce-opium, 
being  obtained  principally  from  the  European  species, 
L.  virosa.  Lettuce  has  been  known  and  used  as  a  salad 
from  a  very  remote  period.  It  is  said  to  have  served  at 
the  tables  of  Persian  kings  400  B.C.    See  Lettuce. 

satlva,  Linn.  Lettuce.  An  annual  plant,  not  known 
in  the  wild  state  but  generally  supposed  to  have  origi- 
nated from  L.  Scariola,  Linn.,  in  Asia.  There  are 
many  garden  varieties  assuming  an  endless  variety  of 
forms  but  which  may  be  divided  into  4  quite  distinct 
types. 

Var  capitita,  Hort.  (L.  capitMa,  DC).  Cosimon 
Cabbage  Lettuce.  Lvs.  entire  or  sparingly  dentate, 
broad,  rounded,  yellowish  or  brownish  green,  more  or 
less  wrinkled  and  in  some  garden  varieties  much  curled, 
spreading,  6-14  in.,  usually  quite  compact. 

Var.  intyb&cea,  Hort.  {L.  intybheea,  Jacq.  L.  qner- 
ciwa,  Linn, ).  Cut-leaved  Lettuce.  Lvs.  6-10  in.  long, 
deeply  and  irregularly  cut  on  the  edges, loosely  spreading. 

Var.  Komana,  Hort.  Cos  Lettuce.  One  to 2  ft.  high: 
lvs.  entire  or  sparingly  dentate,  much  longer  than 
broad,  quite  erect,  forming  a  cylindrical  or  conical- 
sh.iped  phant. 

Var.  an^st&na,  Hort.  (L.  angusfdna,  Hort.).  Lvs. 
1-2  in.  wide,  6-12  in.  long,  entire,  slightly  spreading  in 
habit. 

L.  Canadensis.  Linn.  Biennial.  4-9  ft.  high  :  lvs.  entire  or 
nearly  so.  Wild  plants  often  gjithered  for  salad.— I/,  perennis, 
Linn.  Root  perennial,  2-3  ft.  high;  lvs.  8-10  in.  long,  deeply 
cut:  fls  large,  purple.  Native  of  Eu.— //.  Scariola,  Linn. 
Prickly  L'^ttuce.  Annual  or  biennial,  sometimes  6  ft.  high: 
lvs.  1-2  in.  wide.  4-6  in.  long:  fls.  yellow,  inconspicuous.  Int. 
from  Old  World,  and  now  a  widely  distributed  weed. 

H.  C.  Irish. 

LADKONES.  The  Ladrone  or  Mariana  Islands  (Fig. 
1222)  lie  about  1,200  miles  east  of  the  Philippines.  The 
seventeen  islands  contain  about  400  square  miles.  Guam 
is  the  .southernmost  of  the  islands,  and  is  about  as 
large  as  all  the  rest  together.     It  is  600  miles  from  the 
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northernmost  of  the  group.  The  Ladrones  lie  in  an 
almost  straight  line  north  and  south.  They  were  cap- 
tured from  Spain  in  July,  1898,  and  Guam  was  retained 
by  the  United  States  chiefly  as  a  coating  station. 

The  Ladrones  were  discovered  in  1521  by  Magellan 
in  the  first  voyage  round  the  world.  They  were  the 
first  islands  in  the  Pacific  to  come  into  continuous 
contact  with  European  civilization.  The  aboriginal 
race,  the  Chamorros,  is  extinct,  and  was  replaced 
chiefly  by  Tagals  from  the  Philippines.  These  have 
deteriorated. 

The  chief  settlement  is  Agana,  on  the  island  of  Guam, 
■which  contains  a  majority  of  the  population  of  the 
whole  group.  The  Spaniards  had  but  one  mail  a  year 
between  the  Ladrones  and  the  Philippines. 

The  Ladrones  are  well  wooded,  but  the  original  flora 
has  almost  vanished.  None  of  the  Pacific  islands  pos- 
sesses any  metal,  or  any  native  mammal,  save  a  kind 
of  bat. 

The  Ladrones  are  said  to  have  a  more  agreeable 
climate  than  is  common  within  the  tropics.  There  is 
moisture  at  ;\ll  tiim-^.  Init  a  so-called  "drv  season"  lasts 
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1222.    Ladrones. 

from  June  to  Sept.,  during  which  time  the  northeast 
trade  winds  prevail.  The  rainfall  is  in  most  places 
abundant.  The  highest  part  of  Guam  is  1,500  feet  above 
the  sea. 

The  Ladrones  have  exported  no  fruit  to  speali  of. 
Cocoanuts  and  bananas  are  perhaps  the  chief  fruits. 
Guava  figs  and  breadfruit  grow  well.  Other  products 
are  rice,  sugar,  indigo,  arrow-root,  cotton,  tobacco,  and 
even  wheat. 

One  of  the  best  recent  accounts  of  the  Ladrone 
Islands  is  in  Appleton's  Annual  Cyclopedia  for  1898. 
For  maps  of  the  Ladrones,  see  Century  Atlas,  and 
Overland  Monthly  33:92.  For  references  to  recent  lit- 
erature, see  the  Cumulative  Index  of  Periodical  Litera- 
ture. There  is  a  book  on  the  history  of  the  Ladrones 
written  in  Spanish.  It  is  an  octavo  of  210  pages  pub- 
lished at  Granada  in  1886,  and  entitled  Historia  de 
las  islas  Marianas.  The  author  is  Luis  de  Ibaiiez  y 
Garcia. 

LADY'S  EARDROPS.  Short-flowered  Fuchsias.  L. 
Garters.  Phalaris  arundinacea,  v&t.  picta.  L.  Hantle. 
Alclii  milla  vulgaris.  L.  Slipper.  Cypripediums  L. 
Smock  or  Meadow  Cress.  Cardaminepratensis.  L,  Tres- 
ses,   iipii-anthes, 

L^LIA  (meaning  uncertain).  Orchid&cea.  A  useful 
and   attractive   genus   of  orchids,   mostly  with   large, 


showy  fls.  borne  singly  or  in  2-  to  many-fld.  racemes, 
whicli  arise  from  the  top  of  1-2-lvd.  pseudobulbs.  The 
plants  greatly  resemble  Cattleyas,  and  difl'er  only  by  the 
presence  of  8  perfect  pollen  masses  instead  of  i,  as  in 
Cattleya.  Lvs.  oblong,  coriaceous  or  fleshy,  not  plicate : 
pseudobulbs  terminating  the  annual  growth,  ovate,  cla- 
vate,  fusiform  or  stem-like,  long  or  sliort,  consisting  of 
1  to  several  thickened  internodes,  or  of  slender  and 
quill-like  form  with  merely  a  small  bulbous  swelling  at 
base,  sheathed  with  scales  and  bearing  1  or  2  lvs.  at 
the  summit :  sepals  subequal,  free,  spreading  ;  petals 
wider  and  sometimes  longer,  spreading;  all  usually 
plane:  labellum  free  from  the  base  of  the  column,  more 
or  less  distinctly  3-lobed,  the  lateral  lobes  short,  erect, 
folding  over  the  column;  middle  lobe  long,  expanded, 
lanceolate-ovate,  etc. :  column  concave  in  front,  and 
thus  narrowly  2-winged  on  the  edges:  pollinia  8,  4  in 
each  locule:  scape  terminal,  long  or  short,  bracted. 

The  genus  contains  about  30  species,  dispersed  in  the 
maritime  provinces  of  Mexico  and  (_-fUatemala  and  in  S. 
Brazil.  No  species  is  common  to  the  two  widely  sepa- 
rated regions.  A  single  species,  L.  monophylla,  in- 
habits the  mountains  of  Ja- 
maica. In  their  native  homes 
the  plants  are  often  found 
clinging  to  bare  rocks  and 
trees,  where  they  are  exposed 
to  the  full  force  of  the  tropi- 
cal sun,  and,  in  the  wet  sea- 
son, to  daily  drenching  rains. 
Some  of  the  species  grow  at 
great  altitudes.  Thus, //.««- 
titmnalia,  yar.  furfuravea,  is 
always  found  in  alpine  re- 
gions at  elevations  of  7,500- 
8,500  ft.  For  a  list  of  culti- 
vated kinds,  see  R.  A.  Rolfe. 
G.C.  III.  7:  107,  256,  333,  355; 
and  8:241,  652. 

Laslia  may  be  conveniently 
divided  into  groups,  as  fol- 
lows: 

Group  I  (species  1-10).— 
Pseudobulbs  rounded,  pyri- 
form  or  ovate.  The  plants 
of  this  section  are  medium- 
sized,  with  the  pseudobulbs 
t  erm  inating  each  year's 
growth  sessile  at  intervals 
on  the  rhizome,  and  sheathed 
at  least  at  first  with  bract 
leaves.  The  scape,  except  in 
L.  grandiflora,  is  long  and 
slender,  erect,  nodding  or 
sub-horizontal,  and  bears  at 
its  end  1  or  2  fis.  (L.  anceps),  or  a  raceme  of  2-7  fls. 
{L.  albida).  L.  grandiflora,  placed  here  on  account  of 
its  thickened  pseudobulbs,  bears  greater  resemblance  to 
the  members  of  the  next  group. 

Group  II  (species  11-13).  — Pseudobulbs  short-cylin- 
drical, stem-like,  or  swollen  jointed,  i.  e.,  consisting  of 
several  internodes  and  sheathed  with  bracts.  These 
plants  are  of  dwarf  habit,  bearing  1-2  very  large  fls. 
on  short  scapes,  so  that  the  top  of  the  flower  scarcely 
exceeds  the  lvs.,  which  are  oblong,  about  6  in.  long,  and 
leathery. 

Group  III  (species  14-23).  — Pseudobulbs  long-oblong, 
fusiform  or  clavate,  tapering  below  to  a  sheathed  and 
jointed  stalk.  This  group  contains  the  largest  and  most 
showy  Laelias.  The  pseudobulbous  stems  are  tall  and 
tufted,  a  foot  or  more  in  length,  forming  robust,  com- 
pact, almost  bushy  plants.  The  flowering  stems  of  L. 
siiperbieus  are  said  to  attain  a  height  of  12  ft.  The  ra- 
cemes bear  3-7  large,  handsome  flowers. 

Group  IV  (species  24-26).  Pseudobulbs  slender,  reed- 
like and  tufted,  clothed  with  scales  and  often  somewhat 
swollen  at  base.  This  group  includes  a  few  species 
which  are  very  distinct  on  account  of  their  bright  scar- 
let or  orange-colored  fls.  and  slender,  reed-like  pseudo- 
bulbs. Jj.  monophyUa  is  perhaps  the  smallest  of  all 
Laelias,  being  scarcely  over  6  in.  high,  with  pseudobulbs 
about  as  thick  as  a  crow-quill.  One  variety  of  L.  cinna- 
barina  has  purple  fls. 
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acuminata,  10. 
alba.  2,  4,  9,  11,  23. 
albidii,  3. 


anceps.  9. 

Ashworthiana,  9. 22. 
atropurpurea,  22. 
atrorubens,  4. 
Arnoldiana,  5. 
autumnalis,  4. 
Barkeriana,  9. 
fceiia,  3. 
Boothiana,  20. 
caulescens,  1. 
OautweioBrd'cB,  21. 
cinnabarina,  26. 
crispa,  21. 
crispiiabia,  26. 
Crawshayana,  7. 
Dawsoni,  9. 
Daijana,  12. 
delicata.  9. 
Digbyana,  14. 
Eyermanniana,  6. 
flava,  1. 


JF^rs£crnio7i?iu,  5. 
Fournieri,  4. 
furfuracea,  4. 
glauca.  15. 
Gouldiana.  8. 
graadiflora,  2,  9. 
graudis,  18. 
harpopbylla,  25. 
Hilliami,  9. 
holochila,  9. 
Jongheana,  11. 
Lawrenciana,  26. 
Leeana,  9,  13. 
Lindleyana  =  C  a  t  • 
tieya  Lindleyana. 
lohata,  20. 
majalis.  2, 
inajus,  2,  3. 
Mandaiana,  22. 
maryinata,  12. 
monophylla,  24. 
inorada,  9. 
Nelisii,  22. 
peduncidaris,  10. 
Finelii,  12. 


Percivaliana,  9. 
Perrinii,  23. 
prcestans,  12. 
pr«(ea;(a,  22. 
pumila,  12. 
purpurata,  22. 
iciuteW,  20. 

rubeseens,  10. 
Russelliana,  22. 
Sandenana,  9. 
Scottiana,  9. 
Sckroederi,  22. 
Sckroderiana,  9. 
Sieiia,  9. 
superbiens.  19. 
guii>A«rea,  3. 
ierie&rosa,  18. 
venws(a,  4. 
Veitchiana,  9. 
vireus.  16. 
Waddoniensis,  9 
TT/Z/mj/is/.  9. 
xauthina,  17. 


The  following  names  must  be  sought  under  Lseliocattleya: 
Zi.  amandrt,  Doniinlana,  Dormaniana,  elegans,  euspatha,  Exoni- 
ensis,  Xyleptha,  prasiata,  Sckilleriana,  Turneri. 

GROUP  I. 

A.  Psexdobulbs    not   compressed   or 
edged. 

B.  Fls.  bright  yellow 1.  flava 

BB.   /'^s.  rose,  purple  or  white. 

C.  Scape   scarcely  equaling   the 
Ivs. :    dwarf   plants,   with 

very  large  fls ; 2.  grandiflora 

CC.  Scape  slender,  much  exceed- 
imj  the  Ivs. 
D.  i'7.s.  small,  white  or  pale 

yellow 3.  albida 

DD.  ^^5.     large,    rose -purple, • 
rarely  white. 
E.  Lip  2-keeled 


EE.  Lip  S-keeled* 

F.  Lvs.  oblong 

FF.  Lvs.  lance-linear 

oblong -linear . . , 


autumnalis 
Arnoldiana 


AA.  Pstudobnlbs  compressed  and  edged . 

B.   Lip  with  a  broad,  elevated  line 

down  the  center:  ovary  viscose. 

BB.   Lip  with  S  keels:  ovary  not  vis- 


<i.  Eyermanniana 


Crawshayana 
,  Gouldiana 


.10. 


anceps 
rubeseens 


1.  fliva,  Lindl.  {L.  cauUscens,  Lindl.).  Lvs.  3-5  in. 
long,  oblong-lanceolate,  acute,  very  thick  and  stiff  : 
scape  1  ft,,  erect,  bearing  4-8  bright  yellow  fls.  2-2%  in. 
in  diameter:  sepals  and  petals  spreading,  oblong-lanceo- 
late, obtuse  or  subacute;  labellum  not  longer  than  the 
petals  ;  middle  lobe  recurved,  crisped  and  undulate, 
having  4  t'Ipratcd  ridges' running  down  the  center;  lat- 
eral lobes  obtuse.    Autumn.    Braz.    B.R.  28:62. 

2.  grandiUdra,  Lindl.  {L.  majdlis,  Lindl.).  Lvs.  soli- 
tary, oblong,  coriaceous,  6-7  in.  long:  fls.  solitary,  rarely 
2,  on  a  short  peduncle,  scarcely  equaling  the  lvs.,  5-8  in. 
across,  showy,  ruse-lilac;  sepals  lanceolate,  plane; 
petals  oblong,  acute,  shorter  and  much  broader  than  the 
sepals;  middle  lobe  of  the  labellum  large,  expanded, 
emarginate,  center  white,  shading  to  lilac  at  the  mar- 
gin, spotted  with  dark  lilac;  side  lobes  small,  white  in 
side,  streaked  with  lilac.  May,  June.  Mex.  B.M.  5G67 
B.R.  30:30.  P.M.  12:1.  G.O.  IL  19:fi28.-A  magnifi 
cent  orchid.  Var.  Alba,  Reichb.  f.  White.  A.G.19:109; 
20:371.    Var.  m^jus  is  advertised. 

3.  dlbida,  Batem.  Lvs.  lance-linear,  acute  :  scape 
twice  as  long  as  the  lvs. :  fls.  2  in.  across,  pure,  trans- 
parent white  except  a  yellow  streak  down  the  lip  and  a 
few  crimson  dots  at  its  base,  sweet-scented;  sepals 
lanceolate,  spreading  ;  petals  similar  but  broader,  all 
very  acute;  labellum  3-lobed;  side  lobes  small,  erect; 
middle  lobe  large,  round-ovate,  reflexed.  All  autumn 
and  winter.  Oaxaca,  Mex.  B.M.  3957.  B.R.  25:54.  Gn. 
35 :695.  —  The   first   white-flowered    species   discovered. 


Var.  sulphiirea,  Reichb.  f.  Larger:  fls.  sulfur-yellow, 
with  a  rose-colored  border  on  the  middle  lobe,  and  rose 
spots  on  the  inner  surface  of  the  side  lobes.  Var.  b611a, 
Hort.,  es-Williams,  not  Reichb.  f.  Fls.  larger  than  the 
type;  sepals  and  petals  ci-cainy  white,  faintly  bordered 
with  lilac;  lip  white,  the  Tiiiddle  lobe  broadly  bordered 
with  lieep  rose  and  liaviiig  three  yellow  ridges  down 
the  center,  Var.  rOsea,  Hort.  Fls.  rose-colored.  Var. 
m^jus  is  advertised. 

4.  autumnd,Iis,  Lindl.  Lvs.  oblong-linear,  obtuse,  cori- 
aceous, 5  in.  long:  scape  13^-2  ft.  long,  5-6-fld,,  with 
sheathing  scales:  fls.  showy,  fragrant;  sepals  lanceolate- 
acuminate;  petals  oblong-lanceolate,  undulate;  lateral 
lobes  of  the  labellum  large,  erect,  rotund-truncate,  whit- 
ish; middle  lobe  obovate,  obtuse,  apiculate,  recurved, 
deep  purple;  disk  with  two  narrow  yellow  lamellae.  In 
color  and  general  appearance  much  like  L.  anceps,  hut 
the  segments  lack  the  green  ribs.  Autumn.  Mex.  B.M. 
3817.  B.R.25:27.  LH.1:17.  P.M.6:121.  G.C.  1872:1009. 
—  Grows  on  bare  rocks  and  stunted  trees  in  most  ex- 
posed situations,  often  at  great  altitudes.  Less  valu- 
able than  L.  anceps.  Var.  hirfuricea,  Rolfe  {L.  fur- 
furcicea,  Lindl,).  This  seems  to  In-  a  dwarf  alpine  form, 
with  the  ovary  more  scurfy  and  tlie  petals  unusually 
broad.  It  is  always  found  at  great  elevations,  occurring 
frequently  at  7,500-8,500  ft.  Intermediate  forms  exist. 
B.M.  3810.  B,R.  25:26.  Var.  atrOrubens,  Backhouse. 
Pseudobulbs  short  :  fls.  large,  deep  rose  or  magenta, 
darker  toward  the  ends  of  the  segments  and  the  label- 
lum; base  of  the  labellum  and  lateral  lobes  white.  Gn. 
17:229.  Var.  veni^istat  Hort,  Goldring.  In  habit  resem- 
bles var.  «^rorit&«Hs;  stalk  2-3  ft. :  fls.  large,  rosy  mauve. 
Gn,  25:438.  Var.  Fournieri,  Ed.  Andr^,  Fls.  about  6-7 
in.  across;  sepals  revolute  at  the  summit,  piirple-red; 
petals  rhomboid,  of  the  same  color,  all  paler  toward  the 
base;  labellum  white,  with  the  middle  lobe  colored  like 
the  segments.  Larger  than  var,  atrorubens.  R.  H. 
1896:548.    Var.  Alba,  Hort.    Fls.  pure  white. 

5.  AmoIdiAna,  Manda.  Pseudobulbs  4-6  in.  long,  pyri- 
forni,  decjily  furcate,  2  Ivd. :  lvs.  5-7  in.  long,  leathery, 
lance. >hite,  tliiek  and  dark  green:  scape  1—4  ft.  long, 
3-11  tld.;  sepals  oblong -lanceolate,  pointed;  petals 
broader,  ovate,  all  somewhat  reflexed,  rose-colored; 
middle  lobe  of  the  labellum  reflexed,  deep  rose-purple, 
paler  towards  the  center;  throat  with  2  yellow  keels, 
spotted  purple;  lateral  lobes  straight,  pale  rose  or  white. 
A  species  closely  related  to  L.  aiitiimnalis,  from  which 
it  differs  in  having  bulbs  growing  erect  and  rigid  lvs. 
and  in  the  absence  of  the  fetid  odor  of  L.  a'ifinnnaUs 
(W.  A.  Manda),  Mex.  A.P.  5:303.  — Var.  Forstermannii, 
Hort.  Identical  with  the  type,  but  has  jMiie  white  lis., 
with  a  tinge  of  delicate  pink  on  the  ends  uf  the  seg- 
ments (W.  A.  Manda). 

6.  Eyermanniana,  Reichb.  f.  Natural  hybrid.  Pseudo- 
bulbs like  those  of  L.  grandiflora:  Ivs.  oblong,  acute, 
very  leathery,  6  in.  long  and  2  in.  broad:  racemes  bear- 
ing 3-4  fls.  up  to  4  in.  across  (as  large  as  those  of  L. 
Gouldiana,  but  smaller  than  L.  aittamnalisj,  rose-pur- 
ple (white  suffused  with  bright  rosy  crimson);  sepals 
lance-oblong,  acute;  petals  broadly  oblong  or  almost 
rotund,  obtuse;  side  lobes  of  the  labellum  oblong;  mid- 
dle lobe  rounded,  wavy,  white  bordered  with  rose  and 
having  3  yellow  keels  on  the  disk  fading  to  whitish  on 
the  blade,  L.  autumnalis  x  L.  grandiflora,  Reichb.  L. 
autmnnalis  x  L.  albida,  Rolfe.    G.C.  III.  4:109, 

7.  Crawshayana,  Reichb.  f.  Natural  hybrid.  Pseudo- 
bullis  and  lvs.  as  in  L,  albida:  scape  few-(2)-fld,,  long 
as  in  L.  mirfps,  but  thinner  and  with  shorter,  narrower 
sheaths:  sepals  and  petals  narrower  than  in  L.  anceps, 
of  a  fine  amethyst  color;  labellum  open  near  the  column ; 
side  lobes  obtuse  angled,  antrorse,  rich  purple  at  the 
tips;  middle  lobe  cuneate,  abruptly  blunt,  lower  half 
rich  purple;  throat  yellow,  veined  with  purple,  3-keeled. 
According  to  Reichb. ,  a  hybrid  between  L.  a  nceps  ( / )  and 
autumnalis{?)  or  albida  and  anceps.  J.H.  lU.  30:67  (as 
L.  anceps,v3,r.  Crawshayana).  The  plant  there  figured 
is  probably  the  species  in  question,  although,  according 
to  the  figure  and  the  accompanying  description,  the  se- 
pals and  petals  are  wider  than  those  of  L.  anceps. 

8.  GouldUna,  Reichb.  f.  Pseudobulbs  ovate,  2-lvd. : 
lvs.  ol)long-linear:  scape  slender,  1-2  ft.  long,  bearing 
as  many  as   6  deep  rose-purple   fls.  resembling  those 
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of  L.  anceps :  sepals  lauce -oblong,  pointed;  petals 
broader,  ovate,  acute;  middle  lobe  of  the  labellum  large, 
deeply  colored,  throat  white  and  veined;  side  lobes 
white.  Dec.  to  Jan.  Mes.  G.C.  III.  7:169. -A  useful 
species,  large  plants  often  bearing  5-10  racemes.  Per- 
haps only  a  var.  of  i.  aiitumnalis. 

9.  dnceps,  Lindl.  Pig.  1223.  Pseudobulbs  scattered 
on  the  rhizome,  ovate:  Ivs.  5-9  in.  long,  oblong-Ianeeo- 
late:  scape  from  the  top  of  the  pseudobulbs,  lK-2  ft. 
long,  clothed  with  keeled  scales  and  bearing  1-2  very 
showy,  purplish  rose-colored  fls. :  sepals  lanceolate- 
acuminate;  petals  ovate-acuminate,  all  with  a  greenish 
line  on  the  back;  labellum  inside  of  the  lateral  lobes  yel- 
low, with  red  marks;  middle  lobe  oblong,  acute,  deep 
purple,  white  on  the  disk,  with  a  thickened  vellow  keel 
terminating  in  .S  ridges.  Mex.  B.M.  3804.  B.R.  21:1751. 
G.C.  II.  24:  405;  III.  15:172.  P.M.  4:73.-One  of  the 
most  beautiful  La^lias,  possessing  many  tine  varieties. 
Var.  Barkeri4na,  Lindl.  Sepals  and  petals  subequal; 
middle  lobe  of  the  labellum  rather  narrow,  acute.    B.R. 


2!. 1047  F.S.  11.1100.  Gn.  25:440.  Var. 
Dawsoni,  J.  Anders.  Scape  2-3  ft.  long, 
2-3-fld.:  fls.  white  ;  interior  of  the  label- 
lum marked  with  radiating  purple  lines, 
with  the  usual  yellow  ridge.  Juquila,  Mes. 
Gn.  25:  446.  G.  C.  III.  1:424.  S.H.  2,  p. 
175.  P.M.  1871:530.  Var.  41ba,  Reichb. 
f .  Sepals  and  petals  as  in  var.  Dawsoni  : 
fls.  pure  white,  with  the  disk  of  the  lip  pale 
yellow.  Dec,  .Tail.  (i.  ('.  III.  1:485;  III. 
15:172.  Var.  Hilliina.  R.-ichb.  f.  Sepals 
and  petals  white;  front  lube  ofthe  label- 
lum bilobedemarginate.  I. H.  .33:584.  Pale 
violet,  with  a  yellow  disk.  Gn.  25:446 
(Billi).  G.C.  III.  1:425  (ffillii).  Var.  Wimamsi, 
Hort.  Sander.  Sepals  and  petals  pure  white,  of  good 
form,  narrower  than  in  var.  Stella;  labilluni  white, 
large,  with  the  disk  and  throat  yellow,  marked  witli  crim- 
son-purple. G.C.  III.  1:349.  "  Gn.  25:440  (as  WiUiinn- 
siana),  Var.  Leeina,  Reichb.  f.  Fls. white,  smaller  than 
in  L.  anceps  ;  petals  very  narrow  and  very  acute;  side 
lobes  of  the  labellum  blunt;  middle  lobe  small,  triangu- 
lar, wavy,  with  a  thick,  well-developed  keel;  throat  yel- 
lowish, veined  with  reddish-purple.  Var.  Schroderiaua, 
Reichb.  f.  Pis.  unusually  large;  sepals,  jutals  :iih1  mid- 
dle lobe  of  the  labellum  pure  white;  side  lobes  aud 
throat  streaked  with  broad  lines  of  purplish  crimson. 
A  .strong  grower.  Gn.  44:928.  G.M.  33:813.  Var.  San- 
deri&na,  Reichb.  f.  Pis.  white  ;  disk  of  lip  crimson. 
G.C.  III.  l:2,sl  and  25:130.  Gn.  44:928.  G.M.  37:88. 
Var.Veitchiana,  Kciclib.  f.  Sepals  and  petals  white;  disk 
of  the  hilielluui  yellow,  veined  with  brown;  lateral  lobes 
and  anterior  part  of  the  middle  lobe  veined  with  purple. 


Gn.  25:446  (  re^c/fj).  Var.  SMUa,  Reichb.  f.  Fls.  pure 
white;  labellum  with  yellow  throat,  marked  with  light 
crimsonlines.  G.C.  III.  1:280  and  8:500.  Var.  Amesiina, 
O'Brien.  Sepals  and  petals  broad,  feather-veined  with 
mauve;  labellum  white  ;  middle  lobe  crimson-purple. 
G.C.  III.  23:59.  Var.  Ashworthiana,  J.  O'Brien.  Sepals 
pure  white,  lance-oblong ;  petals  broadly  ovate,  also 
white  ;  front  lobe  of  the  labellum  broad,  expanded, 
white,  with  a  few  blue  dots  and  yellow  keels  on  the 
throat ;  side  lobes  with  lines  of  slatv  blue.  G.C.  III. 
15:103.  J. H.  111.28:125.  Var.  Waddorii^nsiB.  Fls.  pure 
white;  side  lobes  of  the  lip  marked  with  xmrple  lines, 
disk  yellowish.  G.C.  III.  23: 1'25.  G.M.  41:115.  Var. 
FeTcivali^na,  Reichb.  f.  Fls.  small,  but  freely  pro- 
duced ;  sepals  and  petals  white,  tinged  with  bluish 
pink  ;  lateral  lobes  of  the  labellum  deep  purple  at  the 
tips  and  spotted;  throat  yellow,  with  purplish  crimson 
lines;  middle  lobe  creamy  yellow  at  the  base;  apex 
purplish.  Gn.  25:440.  Var.  delicata,  Hort.  ex  Williams. 
Labellum  white,  -suffused  with  niauve;  throat  orange- 
yellow;  sepals  and  petals  rose,  mauve  or  lilac.  Var. 
rdsea,  Reichb.  f.  A  variety  having  bright  rose-colored 
fls.,  with  the  margins  of  the  labellum  darker  rose.  Gn. 
25:446.  Var.  grandilldra,  Williams.  A  robust  form  re- 
sembling the  type.  G.C.  III.  3:105.  Var.  holochlla, 
Rolfe.  Sepals  and  petals  nearly  alike,  i^ale  lilac;  lip 
petaloid,  elliptical-lanceolate,  light  purpli-.  yrllow  and 
white  at  the  base.  G. P.  4:173.  Var.  Scottiana,  Warn. 
and  Will.  Sepals  and  petals  mauve  ;  labellum  deep 
purple,  with  a  yellow  throat.  Var.  mor&da.  This  is  a 
name  under  which  importations  of  large,  highly  colored 
forms  of  L.  anceps  were  sold  by  the  Liverpool  Hort. 
Co.,  Eng.,  as  var.  grandiflora. 

10.  rubfiscens,  Lindl.  {L.  acumin&ta,  Lindl.  L.  pe- 
duncitldris,  Lindl.).  Pseudobulbs  ovate  to  subrotund, 
clustered,  sometimes  rugose,  1-lvd.:  Ivs.  oblong  to 
lance-oblong,  emarginate,  4-5  in.  long:  scape  slender, 
jointed,  sheathed  with  brown  scales  at  the  joints,  1  ft. 
long,  with  2-8  graceful,  fragrant  fls. :  sepals  spreading, 
linear-oblong,  acute;  petals  slightly  longer  and  twice  as 
wide,  undulate;  labellum  as  long  as  the  petal;  middle 
lobe  of  the  same  form  but  more  undulate  and  with  a 
stain  of  yellow  on  the  disk,  jiurjilish  red  on  the  inner 
surface.  A  slender,  graceful  ]>l;nir  with  small,  whitish, 
lilac-tinted  or  rose-colored  fls.  B.M.  4'J05  and  4099. 
B.R.  26:41:  27:24;  31:69.  F.S.  1:9;  7:742,  P.M. 
10:49.— Flowers  much  smaller  than  i.  anceps. 

GROUP  II. 
A.  Pseudobnlbs    ovate,  evidently   thick- 
ened. 
B.  Lip  iiith  nhnni  7  vndulate  keels. .11.  Jongheana 
BB.  Lip  iritliniit  ,:,■  irilli  plane  keels..  2.  grandiflora 
AA.  Psendiiliiilh^  ol,l,,ii,j,  more  stem-like. 

B.    Fls.  <ir.;insli  jlrllr.w 15.  glaUCa 

BB.  Fls.  hriijht  colored  or  white. 

c.  Labellum  firm,  fleshy;  lateral 
lobes  convolute  over  the  col- 
umn   12.  pumila 

cc.  Lateral  lobes  of  the  lip  resting 

on  the  middle  lobe 13.  Leeana 

11.  Jongheina,  Reichb.  f.  Rhizome  with  remarkably 
thick  r<M,t  tib.rs:  ]. sen. b. bulbs  ovate-oblong,  1-lvd.: 
Ivs.  broadly  oblonj;,  3-."i  in.  long,  very  thick  and  dark 
green;  sc;ipe  stunt,  shorter  than  the  leaf,  1-2-fld.:  fls. 
4  in.  in  diameter,  bright  amethyst  color;  sepals  linear- 
lanceolate,  acute;  petals  broadly  oblong-obtuse;  label- 
lum convolute;  lateral  lobes  very  shallow;  middle  lobe 
emarginate,  white  and  crisp,  with  about  7  golden  yellow 
undulate  ridges  in  the  throat.  Braz.  B.M. 0038.  R.H. 
1873:290.  G.C.  1872:425. -A  dwarf  species  with  remark- 
.ible  leathery  Ivs.  Said  to  equal  L.  grandiflora  and 
Ciiltleiiii  Mossice.    Rare  in  cultivation. 

12.  pOmila,  Reichb.  f.  (CattUya  piimila.  Hook.  C. 
)iiur(iiiii1ta,  Paxt.  Lalia  prwstans,  Lindl.  &  Reichb.  f. 
L.  baydna,  Reichb.  f.  L.  Pinflii,  Hort.).  Pseudo- 
bulbs small,  stem-like,  with  one  oblong  to  linear-oblong 
leaf  .5-6  in.  long:  peduncle  shorter  than  the  Ivs.,  each 
bearing  a  single,  large,  drooping,  rose-purple  fl.:  se- 
pals oblong,  acute;  petals  ovate-oblong,  broader,  undu- 
late; labellum  very  involute;  lateral  lobes  subquad- 
rate,  middle  lobe  short,  emarginate,  waved  and  crisped; 
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throat  yellow,  apex  rich  purple.  A  pretty  dwarf  species 
from  Braz.  B.  M.  365G  and  5-198.  P.M.  10:265.  F.  M. 
1877:249.  B.R.  30:5.  F.  1850:S9  {Catlleija  spectabilis}. 
G.C.  II.  2:j:597.  —  Many  variations  of  this  plant  have 
been  described  as  distinct  species,  although  botanically 
but  one  species.  Some  of  them  are  well-marked  horti- 
cultural varieties.  Var.  praestans,  Veitch  (L.  prwstans, 
Lindl.  &  Reichb.  f. ).  A  large-fld.,  highly-colored  va- 
riety, with  the  sepals  and  petals  much  broader  than  in 
the  type;  labellum  rich  purple,  very  rigid  and  fleshy, 
lines  almost  obsolete.  B.M.  5498.  Gn.  53,  p.  550.  Var. 
marginflta,  Hort.  (as  Ottttleya  marginafa,  Paxt. ).  Pis. 
large;  sepals  and  petals  rose-crimson;  labellum  with  a 
white  border,  crisp.  Braz.  P.  M.  10:  265.  I.  H.  6:  193 
(as  Cattleya  pumila,  var.  major,  Lem.).  P.S.  18:1900. 
G.C.  III.  22:262.  A.G.  11:158.  Var.  Dayina,  Dean 
(L.  Dayana,  Reichb.  f. ).  Sepals  and  petals  rose-purple; 
labellum  with  a  deep  purple  margin.  Earlier  than  the 
type.  Braz.  R.H.  1890,  p.  490.  P.M.  1877:249.  Var. 
alba,  Hort.  Pis.  like  var.  prrpxians,  but  pure  white  with 
thebaseof  the  lip  yellow.  G.C.  111.21:11.  J. H.  111.34:27. 
13.  Leeina,  Reichb.  f.  Hybrid:  pseudobulbs  cylindri- 
cal, somewhat  swollen,  1-lvd. :  Ivs.  cuneate-oblong,  very 
coriaceous :  sepals  and  petals  spreading,  ligulate,  acute, 
somewhat  undulate,  rose  color;  lateral  lobes  of  the  la- 
bellum semi-ovate,  acute,  the  tips  resting  on  the  middle 
lamella,  white,  tips  purple;  middle  lobe  broad,  obcor- 
date.     Sept.      "Natural    hybrid  of    L.    marghmta    and 

f"  Hansen.  — As  this   plant  has  4   pollinia,  it  is 

probably  nearer  Cattleya.    It  was  imperfectly  described 
by  Reichb.  as  a  doubtful  hybrid. 

GROUP   III. 

A.  Fls.  greeniah  yellow. 

B.  Labi'lhiiii  lU-i'iily  fringed  on  the 

miir.iiii 1 14.  Digbyana 

BB.  Lahilhnit  )i"l  fi-iiiijed. 

D.  L'eidi  ntly  J-iobed 15.  glauca 

DD.  Obsoletely  S-lobed 16.  virens 

AA.  Fls.  all  yellow 17.  xanthina 

AAA.  Fls.  with  only  the  sepals  and  petals 
taivny   yellow ;     labellum   some 

other  color 18.  grandis 

▲AAA,  Fls.  purple,  ro.ie  or  white. 

B.  Lnlit'lliim    irith    sereral  promi- 
nent t.intlii'd  crests 19.  superbiens 

BB.  Laliellnm  thstitute  of  crests. 
c.   Petals    irnd    labellum   waved 
and  cfisped. 

D.  Fls.  uniformly  purple 20.  Boothiana 

DD.  Fls.  white  and  purple. 

E.  liip  ovate-acuminate  ...21.  crispa 

EE.  Lip  rounded 22.  purpurata 

cc.   Sepals   and   labellum  plane, 

or  nearly  so 23.  Perrmii 

14.  Digbyjma,  Benth.  (Brassdvola  Digbyd.na,lAu&\.). 
Pseudobulbs  elongate,  stem-like,  1-lvd.:  Ivs.  elliptical, 
thick,  fleshy,  plane,  slightly  keeled  :  peduncle  with  a 
solitary,  very  large,  fragrant  flower  3-5  in.  across :  sepals 
and  petals  similar,  oblong,  spreading,  pale  purplish 
green;  petals  slightly  broader;  labellum  very  large-cor- 
date, entirely  surrounding  the  column,  white  or  cream- 
colored,  with  the  margin  cut  into  abroad  laciniate  fringe, 
which  makes  the  flower  very  striking.  July,  Aug.  Hon- 
duras. B.M.  4474.  B.R.  32:53.  P.S.  3:237.  G.C.  III. 
18:153.  — A  slow-growing  orchid. 

15.  gladca,  Benth.  (Srassifi'oia  jtteMca,  Lindl.).  Stem 
short,  creeping:  pseudobulbs  short,  oblong,  stem-like, 
compressed  and  sheathed  with  scales,  bearing  a  single 
oblong  glaucous,  very  thick  and  leathery  leaf:  fls.  usu- 
ally single,  on  a  stalk  shorter  than  the  leaf,  fragrant; 
sepals  and  petals  spreading,  oblong-lanceolate,  obtuse, 
greenish  yellow;  labellum  with  a  short  claw  surround- 
ing the  column,  then  expanding  into  a  large  3-lobed 
limb,  yellowish  white,  streaked  with  red  in  the  throat. 
Mes.  andGuat.    B.M.  4033.    B.R.  26:44.    G.C.  III.  7:357. 

■.0.  virens,  Lindl.  Plants  about  6  in.  high:  fls.  1  in. 
across;  sepals  suberect,  ovate:  petals  lanceolate,  suh- 
equal;  labellum  obsoletely  3-lolied,  cueullate;  apex  ovate, 
crisp,  with  obscure  raised  lines  toward  the  base.  The 
fls.  are  pale  yellowish  green  of  no  beauty.    Brazil. 


17.  xanthlna,  Lindl.  Lvs.  oblong,  .onger  than  the 
fusiform  pseudobulb:  raceme  3-5-fld. :  fls.  3  in.  across, 
buff-yellow  except  the  lip,  which  is  white  in  front 
streaked  with  crimson-purple;  sepals  and  petals  sub- 
equal,  oblong-obtuse,  undulate,  leathery  and  convex; 
labellum  nearly  quadrate  when  spread  out,  without 
raised  veins.  Brazil.  Int.  1858.  B.M.  5144  P.S. 
23:2418. —  A  second-rate  species. 

18.  grflndis,  Lindl.  &  Paxt.  Pseudobulbs  stem-like, 
1-lvd.,  1  ft.  high:  lvs.  rigid,  oblong-lanceolate:  scape 
erect,  bearing  2-5  fls.  4  in.  across:  sepals  and  petals 
lanceolate,  the  latter  a  little  broader,  slightly  curled  or 
twisted;  labellum  white;  front  lobe  large,  bell-shaped, 
crenate-toothed,  veined  with  purple.  Spring.  Brazil. 
B.M.  5553.  P.S.  7,  p.  238  and  23 :2473.  —A  curious  s'pecies 
with  the  sepals  and  petals  colored  tawny  yellow,  con- 
trasting strongly  with  the  whitish  purple-veined  lip. 
Var.  tenebrdsa,  God.  Lebeuf.  Sepals  and  petals  citron- 
yellow,  less  undulate;  labellum  trumpet-shaped,  purple, 
with  a  broad  border  of  white  with  many  purple  veins. 
G.C.  III.  14:221.    G.M.  36:531. 

19.  superbiens,  Lindl.  Pseudobulbs  1  ft.  or  more  in 
length,  oblong,  with  one  or  two  coriaceous  oblong  lvs. 
equaling  the  pseudobulbs  in  length:  scape  drooping, 
o-G  ft.  long,  bearing  a  globose  cluster  of  10-20  fls.  each 
about  6  in.  in  diara. :  sepals  and  petals  nearly  equal, 
spreading,  oblong-lanceolate,  obtuse,  lilac-purple,  paler 
below;  labellum  as  long  as  the  segments ;  middle  lobe 
broad  obcordate,  waved  and  crisp;  disk  with  several 
prominent  toothed  crests,  yellow,  deep  crimson-purple 
on  the  margins;  side  lobes  yellow  with  purple  margins 
and  stripes.  Guatemala.  B.M.  4090.  P.S. 11:1178-79. 
P.M.  11:97.    R.H.  1886:324. -A  very  large  plant. 

20.  Boothiina,  Reichb.  f.  (Z/.  ;»;<«<«,  Veitch.  Cattleya 
lobilta,  Lindl.).  A  strong-growing  plant:  pseudobulbs 
clavate,  furrowed,  1-lvd. :  lvs.  lanceolate-oblong,  about 
as  long  as  the  scape:  scape  8-10  in.  long,  from  the 
axil  of  the  leaf,  2-5-fld. :  fts.  about  5  in.  across,  uniformly 
violet-purple  with  rich  crimson  veins  on  the  lip;  sepals 
lanceolate,  with  reflexed  margins;  petals  broad,  oblong, 
undulate,  crisp;  labellum  cueullate,  the  middle  lobe  re- 
Hexed,  all  beautifully  waved  and  crisped.  Much  like  L. 
,'m'.V7«(  in  habit.  Apr^  May.  S.Brazil.  R. H. 1874:331  (i. 
I^irieri.farr.).  G.C. 1848:403  and  111.  10:577.  P.S.  20, p. 
132.  A.G. 13 :608.  — This  plant  is  not  free-flowering,  hence 
it  is  little  cult.,  although  a  beautiful  and  distinct  species. 

21.  crispa,  Reichb.  f.  (Crf»?f)/a  cri'spn,  Lindl.).  Pseu- 
dobulbs clustered,  elongate-clavate,  1-lvd. :  lvs.  large,  1 
ft.  long,  oblong-lanceolate,  emarginate:  scape  with  5-6 
large,  handsome,  fragrant  fls. :  sepals  linear-oblaneeo- 
late  or  spatulate,  acute,  margins  revolute;  petals  much 
broader,  with  the  margins  beautifully  waved  and  crisped ; 
htlH'Uum  standing  forward,  recurved  at  the  apex;  side 
lubes  rounded,  white,  yellow  at  base,  streaked  with  red; 
middle  lobe  long,  ovate-acuminate,  deep  purple  inside, 
veined,  all  remarkably  waved  and  crisped.  Summer. 
On  lofty  trees,  fully  exposed.  Brazil.  B.M.  3910.  B.R. 
14:1172.  Gn.  48,  p.  .504.  J.H.  III.  33:197.  P.M.  5:5.- 
A  fine  white-fld.  species  resembling  a  Cattleya  in  habit. 
Var.  Cauwelsertiae,  L.  Linden.  Sepals  and  petals  tinged 
with  greenish  yellow;  base  of  labellum  yellow.  I.H. 
38:12L 

22.  purpurata,  Lindl.  &  Paxt.  Pig.  1224.  Pseudobulbs 
long-elliptical,  6-8  in.  high  :  lvs.  solitary,  oblong, 
leathery,  dark  green,  1  ft.  or  more  in  length  :  scape 
erect,  3-7-fld. :  fls.  very  large,  6-8  in.  across ;  sepals  linear- 
oblong,  spreading,  white,  suffused  with  light  rose ;  petals 
much  broader,  ovate,  undulate  crisp,  base  attenuate, 
colored  like  the  sepals;  labellum  very  large,  bell-shaped; 
middle  lobe  rounded,  undulate-crisp,  rich  purple  with 
darker  veins,  throat  yellow.  A  robust  plant,  whose 
large  fls.,  borne  on  strong,  erect  stalks,  make  it  one  of 
the  grandest  Lselias  in  cultivation.  Spring.  Brazil. 
I.H.  1,  p.  54,  and  3:83.  P.S.  11 :1138-39.  Gn.  54,  p.  17  and 
,56,  p.  46  (var.  Mrs.  Measures).  G.C.  II.  14:45  and 
20  :  533.  A.  P.  6  :  223.  —  Var.  atropurpilrea,  Williams. 
Sepals  and  petals  deep  rose;  labellum  large,  expanded, 
purple-magenta ;  throat  yellow,  veined  with  purple. 
Brazil.  Var.  Ashworthi4na,  .1.  Anders.  Petals  wider 
than  in  the  fvpc  2  in.  wide,  purplish  rose,  with  darker 
stripes.  A  hiirhly  , •..!.. r.d  f.. nil.  G.  C.  III.  20:  39.  Var. 
N^lisii,  Hort.,  Verschatf.    Si-pals  and  petals  subsessile. 
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the  former  rose-colored  outside;  luidlobe  of  the  lahellum 
ovate,  acute.  Murh  like  the  type  iu  color.  I.H.  15:569. 
Var.  Russelli&na,  Williams  [L.  RusselliAna,  Hort. ).  Fls. 
large  ;  sepnls  snmewhit  narrow,  white,  suffused  with 
lilac;  pi'tals  l.n.adt'r,  di-epcr  lilac;  labellum  lare:e,  rose- 
lilac;  tiiroiit  v.-Iluw.  in;trk.-.l  witli  rosr.  Autuuin.  Var. 
Schrffideri.  H.'irlii..  t.  S.pjiN  :ni4  jM-tals  wliite  ;  labellum 
white,  with  a  tinp*  of  mst-  in  tlie  center;  tu))t*  pale  yel- 
low, with  flue,  dark  purple  lines.  I.H.  38:139.  Var. 
MandaiAna,  Hort.     Pseudobulbs  thinner  and  narrower 


1224.   Lalia  purpurata  fX  K). 

than  in  the  type:  fls.  as  large  as  those  of  the  type,  pure 
white,  with  a  faint  tinge  of  pink  on  the  labellum.  Var. 
preet^xta,  Reichb.  f.  No  description  of  this  plant  is 
available. 

23.  P6rrinii,  Lindl.  ((7a'^//e.va  P^rrmii,  Lindl.).  Pseu- 
dobulbs elongate  :  Ivs.  solitary,  oblong,  coriaceous, 
8  in.  long,  equaling  the  stem:  fls.  showy,  2-3  on  a 
short  stalk;  sepals  oblong-linear,  obtuse;  petals  a  lit- 
tle broader,  all  rose-purple,  darker  at  the  tips;  middle 
lobe  of  labellum  cucuUate,  expanded,  oblong,  obtuse, 
nadulate,  with  an  inflated  flstular  cavity  at  the  base, 
destitute  of  ridges,  color  deep  crimson;  lateral  lobes 
erect,  acute,  pale.  Oct.-Dec.  Brazil.  B.M.  3711.  B.R. 
24:2.  P.M.  13:5.  G.M.  37:717.  A.F.  13:119fi.-Pls. 
rather  pale.  Var.  Alba,  O'Brien.  Fls.  white,  with  the 
labellum  tinged  with  yellow.  There  are  several  pale 
varieties  of  this  plant. 

GROUP    IV, 

A.  Ijvs.  solitary. 

B.  Scape  I'f'fd 24.  monophylla 

BB.  Scape  si'veral'fld 25.  harpophylla 

AA.  Li's.  n.'iuaHif  2 26.  cinnabarina 

24.  monophylla,  N.  E.  Brown.  Rhizome  a  matted  mass 
sending  up  tufts  of  leaf- and  flower-stems:  flowering 
stems  6-10  in.  long,  as  thick  as  a  crow-quill,  rigid  and 
erect,  bearing  a  single  linear-oblong,  obtuse  leaf  2-3  in. 
long,  and  several  sheathing  bracts:    fls.  1-2  in.  across, 


vivid  orange-scarlet;  sepals  and  petals  similar,  spread- 
ing, oblong,  subacute;  labellum  very  small,  lateral  lobes 
embracing  the  column,  terminal  minute  papillose  on  the 
disk.  Mts.  of  Jamaica,  growing  on  trees  at  elevations 
of  3,000-5,000  ft.    B.M.  6683. 

25  harpophylla,  Reichb.  f.  Hybrid  much  like  L.  cin- 
ntfhnrina.  Pseudobulbs  slender,  about  10  in.  long,  each 
bearing  a  single  lance-linear  leaf:  raceme  short,  sub- 
erect,  bearing  5-10  brilliant  scarlet-orange  fls.:  sepals 
and  petals  oblong-lauceolate,  acute;  middle  lobe  linear, 
acuminate,  crisp,  with  a  whitish  spot.  A  luxuriant  free- 
flowering  species.  Feb.,  March.  Brazil.  Gn.  24:400. 
P.M.  1879:372.  — Probably  a  hybrid  between  L.  cinna- 
barina and  a  Brassavola(  ?)  Reichb.  f. 

20.  cinnabarina,  P.atcm.  Pscudul.ulbs  elongate,  cylin- 
drical, but  l)r<i;idcst  at  the  h;is.-,  siir;ithed  with  scales, 
bearing  1-2  lincar-oliloug,  rt-llixi-d.  acute,  coriaceous 
Ivs.;  racL-me  terminal,  erect,  15-2U  iu.  long,  with  4-5 
medium-sized  reddish  orange  fls. :  sepals  and  petals 
linear-oblong,  obtuse,  spreading;  labellum  convolute, 
reflexed;  lateral  lobes  acute,  middle  lobe  large,  oval, 
crisp.  Brazil.  B.M.  4302.  P.M.  7:193. -A  summer- 
flowering  specieswhose  peculiar  color  and  i^racft'ul  liabit 
rt-nder  it  very  ornamental.  Var.  crispilabia,  Vt.-itch 
{L.  crispilabia,  A.  Rich.  L.  Lan'rencitina,  Hort.).  Fls. 
amethyst-purple;  labellum  darker,  finely  crisp  and  un- 
dulate: raceme  12-14  in.  long,  bearing  3-5  fls.  A  pretty, 
free-flowering  variety. 

L7t_'lia  Latbna,  Hort.  Veitch.  Sepals  and  petals  light  orange- 
yellow:  labellum  whitish  at  base,  tlie  rest  purple  bordered 
with  orange-yellow;  middle  lobe  much  undulated.  A  garden 
hybrid  between  L.  einnabariua  and  L.  purpurata.  Not  adver- 
tised in  America.  A.  Pericat,  Philadelphia,  writes  as  follows  of 
this  plant:  "  Lselia  Latona,  raised  by  Veitch,  is  a  beautiful  hy- 
brid Laelia  of  a  distinct  and  unusual  color  from  L.  purpurata 
X  L.  cinnabarina,  the  latter  being  the  seed  parent.  The  sepals 
and  petals  are  of  light  orange-yellow;  Hp  whitish  at  the  base, 
the  remainder  red-purple  bordered  with  orange-yellow,  the 
margin  of  the  apical  spreading;  lobe  is  much  undulated." 
Heinrich  Hasselbrino. 

Laslias  may  be  divided  into  three  cultural  groups: 
(1)  those  which  have  clavate  pseudobulbs  and  which 
bear  a  nearer  aflSnity  to  Cattleya  than  the  others;  (2) 
those  with  long,  rounded,  slender  stems,  and  (3)  those 
with  pseudobulbs  more  or  less  pyriform  in  shape. 

Those  of  the  first  group  should  be  placed  amongst  the 
warmer-growing  Cattleyas.  Examples  are  L.  pnrpuraia, 
L.  grandis,  L.  Digbyana,  L.  glauca  and  L.  Bootliiana. 
Those  of  the  second,  or  slender-bulbed  group,  succeed  in 
a  much  cooler  and  shadier  spot,  and  need  more  moisture, 
both  in  the  atmosphere  and  at  the  roots.  Examples  are 
L.  piimila,  L.  harpophylla  and  L.  monophylla.  Of  the 
group  with  pear-shaped  bulbs,  L.  aneeps,  with  its  nu- 
merous varieties,  is  perhaps  the  best  known. 

Others  are  L.  aiitumnalis,  L.  tnajalis  and  L.  alhida. 
To  these  may  be  added  such  species  as  L.  cinnabarina, 
L.  flava,  and  some  few  others  of  similar  habit.  These 
require  at  all  times  a  sunny,  airy  position,  with  abun- 
dance of  overhead  watering  during  their  period  of 
growth,  and  after  flowering  a  severe  resting  period,  the 
one  great  object  being  to  keep  them  inactive  for  as 
long  time  as  possible.  L.  autumnalis  and  L.  majalis 
require  somewhat  different  treatment,  since  they  flower 
from  an  incompleted  bulb,  and  should,  therefore,  re- 
ceive attention  until  the  bulbs  are  solid,  when  the  drier 
condition  must  be  observed. 

The  best  method  for  cultivation  of  specimens  of  the 
first  group  is  to  pot  them  in  the  ordinary  flower-pot, 
but  for  very  large  specimens  a  basket  is  preferred  as  a 
more  ready  means  of  carrying  off  the  water  and  afford- 
ing better  and  sweeter  conditions  for  the  roots.  The 
potting  material  should  be  composed  of  about  two-thirds 
good  peat  or  fern  root  and  the  remainder  fresh  sphag- 
num moss.  The  cultivator  should  use  good  judgment 
as  to  when  to  water  the  plants.  No  hard  and  fast  rules 
can  be  laid  down  in  regard  to  this.  More  can  be  accom- 
plished by  watchfulness  than  ever  can  be  written. 

The  slender-bulbed  species  require  about  equal  parts 
of  peat  and  moss.  Such  species  as  L.  pumila  do  best 
iu  rather  small  pans  and  may  be  suspended  from  the 
roof.  All  these  thin-bulbed  species  enjoy  shade  rather 
than  direct  sunlight.  More  moisture  is  essential  both 
atmospherically  and  at  the  roots,  and  at  no  season  should 


it  be  withheld  for  very  long  periods.  Watch  carefully 
for  auy  symptom  of  suffering  from  lack  of  water. 

The  Mexican  Lselias  do  best  with  a  smaller  quantity 
of  moss  and  peat,  and  thrive  best  when  put  up  in  bas- 
kets or  cribs.  They  enjoy  a  great  amount  of  direct  sun- 
shine, and  should  have  during  the  time  of  active  growth 
an  almost  unlimited  supply  of  water,  which  is  best  sup- 
plied to  them  after  the  sun  begins  to  lose  its  power.  At 
this  time  it  comes  as  a  welcome,  refreshing  bath.  A 
good  syringing  in  the  early  morning  is  needed  to  help 
the  plant  through  the  day.  With  such  treatment  plenty 
of  strong  flowers  must  result.  L.  ciiiuahit riiui ,  h.  flava 
and  allied  kinds  enjoy  the  above  treatnu'iit  fi[uully  well. 
Many  beautiful  hybrids  have  been  raised  in  gardens, 
and  the  needs  of  each  from  a  cultural  view  will  be  best 
obtained  by  noting  to  which  section  or  group  they  be- 
long, and  giving  the  treatment  recommended  for  such. 

A  really  good  selection  of  La-lias  for  the  adornment 
of  the  orchid  house  is  herewitli  appcmliMl:  L.  (iiiniis 
and  its  varieties,  albff,  Diur.^nnii,  nUUnnit,  ,S<nnlrri- 
ana,  Stella,  rosea,  Vtitchii,  H'illiamsii,  Schi-athriaiia 
and  Amesiana,  all  of  which  have  pure  white  sepals  and 
petals  and  various  colored  labellums;  Scottiana  and 
granditlora,  distinguished  for  size;  and  a  wonderful  pe- 
loriateform  k-aowna,sIioeblirigi(ttiiiiii.  L.  iilhiihi .  aiilitm- 
nalis,  cinnabarina,  flava,  pumihi,  Ditiiitim.  /mis/nns. 
Dormaniana,  grandis,  Lindletjana ,  iiiiijiilis,  I,  inhn'mt , 
monophylla,  harpophylla,  Pcrrinii,  purpiirnta,  sii/ii  r- 
biens,  xanthina.  In  some  species  almost  endless  variety 
occurs,  notably  so  with  i.  purpurata,  Perrinii  and 
albida,  and  pure  white  varieties  are  known  in  many  of 
the  rarer  species.  Henry  T.   Clinkabekrt. 

IfflLIOCATTLfiYA.  A  name  proposed  by  R.  A.  Eolfe 
to  designate  the  bigeneric  hybrids  of  Lselia  and  of 
Cattleya,  which  readily  hybridize.  The  species  of  the 
two  genera  have  8  and  4  pollen  masses  respectively, 
while  the  hybrids  are  irregular  in  this  respect.  Many 
of  the  plants  are  natural  hybrids,  and  many  others 
have  been  produced  by  artificial  crossing.  For  a  list  of 
Lfeliocattleyas,  see  Rolfe  in  G.  C.  III.  6:78,  155.  In 
the  following  account  L=L8elia ;  Lc=LsBliocattleya  ; 
C=Cattleya. 

H.  T.  Clinkaberry  writes  that  the  cultivation  of  Laelio- 
cattleyas  is  the  same  as  for  Lfelia  and  Cattleya.  It  is 
therefore  important  to  know  the  parentage  in  each  case, 
from  which  one  may  know  whether  warm  or  coolhouse 
treatment  is  needed.  He  adds  that  many  Laeliocattleyas 
are  of  such  a  vigorous  constitution  that  they  are  nearly 
always  in  growth. 

INDEX. 

alba,  13.  Dormaniana,  16.  prasiata,  1. 

amanda,  2.  Duvaliana,  10.  radiata,  9. 

Andreana,  7.  elegaus,  1.  S.illieri.  8. 

Brysiana,  1.  eximia  inversa,  11.  Schilleriana,  13. 

callistoglossa,  5.  Exoniensis.  17,  Stelzneriano- H  ar- 

Corbeillensis,  3.  intermedio-flava,  15.  dyana,  4. 

Dominiana.  6.  Nylephtha,  1.  Tumeri,  1. 

Dominyatia,  6.  Martiueti,  12.  velutino-elegans,  14. 

A.  Fls.  light   or   brigli< 

rose 1 .  elegans 

2.  amanda 

3.  Corbeillensis 

4.  Stelzneriano- Hardyana 

5.  callistoglossa 
AA.  Fls.  rose-purple, 

mauve,  violet,  etc. .  6.  Dominiana 

7.  Andreana 

8.  Sallleri 

9.  radiata 

10.  Duvaliana 

11.  eximia  inversa 

12.  Martineti 
AAA.  Fls.  irhlteorwhitish. 

or  yellow "3.  Schilleriana 

14.  velutino-elegans 
\7}.  intermedio- flava 
AAAA.  Fls.  nlive-browyt  ....Id.  Dormaniana 
AAAAA.  Fls.  tinted  light  blue.  U.  Exoniensis 

1.  Elegans,  Rolfe  (Lcelia  Elegans,  Reichb.  f.  Cattleya 
Heijiuis,  Morren).  Pseudobulbs  terete,  stem-like,  15-20 
in.  high:    Ivs.  solitary,  linear-oblong,  coriaceous,  10-12 
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in.  long:  scape  short,  stout,  3-7-fld. :  fls.  5  in.  in  diam., 
light  or  bright  rose,  fragrant ;  sepals  oblong,  acute,  often 
somewhat  twisted  or  with  revolute  edges;  petals  much 
wider,  lanceolate,  margin  somewhat  undulate;  labellum 
with  the  lateral  lobes  elongate -obtuse,  whitish  with 
purple  apices,  convolute  over  the  column ;  middle  lobe 
broadened  in  front,  subreniform,  margin  undulate, 
crisp,  entirely  a  very  deep  purple,  without  raised  lines 
or  callosities.  May-Sept.  Brazil.  B.  M.  4700.  I.  H. 
4:134  (as  L.  Brysiana};  11:402. -A  showy,  tall-grow- 
ing species. 

Var.  Nyl6ptha,  O'Brien.  Fls.  large;  sepals  tinted  with 
yellow  and  rose,  lightly  spotted  with  purple  toward  the 
tips;  petals  broader,  more  suffused  with  purple;  lip 
bright  purple  in  front,  paler  at  the  side  lobes.  G.C.  III. 
3:176. 

Var.  Turneri,  Warn.  Fls.  large,  richly  colored;  sepals 
and  petals  bright  amethyst-purple,  with  deeper  veins; 
lip  with  a  large  purple  blotch  on  the  middle  lobe;  side 
lobes  white,  tipped  with  rose.  Gn.  47,  p.  319;  49:1067 
and  p.  385.  — One  of  the  finest  of  the  genus. 

Var.  prasiata,  Reichb.  f .  Sepals  and  petals  rose,  tinged 
with  green :  labellum  white  at  the  base  and  side  lobes, 
middle  lobe  crimson-purple.  — Var.  superbum  is  adver- 
tised. 

2.  amanda,  Rolfe  (LSeUa  amanda,  Reichb.  f. ).  Natu- 
ral hybrid  between  O.  intermedia  and  perhaps  Lcelia 
crispa.  Pseudobulbs  thin,  fusiform,  5-7  in.  long,  1-2- 
Ivd. :  Ivs.  shorter  than  the  pseudobulbs,  cuneate-oblong, 
acute:  fls.  in  pairs,  from  a  small,  narrow  spathe;  sepals 
oblong-ligulate,  acute,  light  rose,  with  a  grayish  hue 
outside,  wavy;  petals  siniilar  hut  brmicliT.  with  darker 
tinted  nerves  on  the  inside;  l.-itcral  lol.es  of  llie  labellum 
enveloping  the  eoluinn,  rieli  dark  purple;  middle  lobe 
transversely  oblong,  short,  emarginate,  wavy,  separated 
from  the  others  by  an  exceedingly  short  isthmus,  veined 
with  rich  purple.    Brazil.    I.H.  38:135. 

3.  Corbeillensis,  Maron.  Garden  hybrid  of  C.  Lod- 
dit/esii  and  L.  pumila,  var.  marginata.  Pseudobulbs 
5-6  in.  long,  fusiform:  Ivs.  about  6  in.  long:  fl.- stalk 
2-3  in.  long,  bearing  1-2  showy  fls.  about  5  in.  across: 
sepals  and  petals  bright  rose,  the  latter  veined  with 
deeper  purple  lines ;  throat  of  the  labellum  veined  with 
yellow  on  a  white  ground;  blade  intense  purple,  bilobed 
and  undulate. 

4.  St61zneri4no -Hardyina,  Maron.  A  garden  hy- 
brid of  Lc.  elegans,  var.  Stelziieriana  and  Cattleya 
Hardyana.  Plants  vigorous:  pseudobulbs  7-8  in.  long: 
Ivs.  10  in.  long  by  2^2  in.  wide:  sepals  pale  clear  rose, 
deeper  on  the  edges;  petals  undulate,  rose  on  the  mar- 
gins, fading  almost  to  white  at  the  center;  labellum 
purple-magenta,  undulate  lacerate  on  the  margin,  with 
a  broad  purple  line  in  the  center  of  the  blade  and  2  large 
white  spots  in  the  throat. 

5.  callistogiassa,  Rolfe  {Lalia  .M?/;^7e!/Ms.«r,  Reichb. 
f.).  (iarden  liybriil  of  L.  jnirpii  rata  and  Catlhya  labi- 
ata,viir.  ir.ir.srVicd v'd.  I'seinlchullis  us  in  Jj.  purpurata: 
Ivs.  12  in.  long:  petals  broad,  oblong,  acute;  sepals  nar- 
rower, all  pure  rose;  middle  lobe  of  the  labellum  broad, 
retuse.dark  purple,  with  yellow  on  the  disk;  side  lobes 
small  obtuse-angled. 

(i.  Dominiiina,  Rolfe  {Ltelia  Dominy(ina,Reichh.f.). 
Garden  hybrid.  Plants  having  the  general  habit  of 
Cattleya  Mossice:  pseudobulbs  fusiform,  rather  short, 
1-lvd.:  Ivs.  linear-oblong:  raceme  bearing  few  large, 
handsome  fls. :  sepals  narrowly  oblong,  acute,  light 
purple,  with  dark  reticulations:  petals  broadly  cuneate- 
oblong,  wavy,  light  purple  ;  labellum  cucullate,  with 
the  middle  lobe  large,  spreading,  all  wavy  and  crisp, 
deep  blackish  purple.  F.  -M.  1878:325.  Raised  for 
Veitch  by  Mr.  Dominy  from  a  cross  between  Cattleya 
Dou'iana  and  some  Lfelia,— according  to  Reichen- 
bach,  Lcelia  [Lceliocaltleya]  elegans.  Mr.  R.  A.  Rolfe 
suggests  the  more  probable  parentage  of  Cattleya 
Doiriana  and  Lfelia  lobata.  The  first  plant  flowered  in 
August,  1878. 

7.  Andreitna,  Maron.  A  garden  hybrid  between  C. 
bicolor  and  Lo'liocattleya  elegans.  Pseudobulbs  8-12 
in.  long,  stem-like  :  Ivs.  oblong,  6  in.  long  :  fls.  6-7  in. 
across,  rose-violet  ;  sepals  and  petals  spreading,  nar- 
rowly oblong,  with  the  margins  recurved,  those  of  the 
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petals  undulate;  labellum  contracted  in  the  middle, 
with  a  subquadrate  toothed  and  undulate  middle  lobe, 
violet-purple.     R.H.  1896:328, 

8.  Salli6ri,  Maron.  Garden  hybrid  between  Lwlia 
purpiirata,  var,  Williamsi,  and  Loddigesii.  Pseudo- 
bulbs  1-2-lvd.,  about  10  in.  high  :  Ivs.  8  in.  long,  3  in. 
wide:  fls.  several  on  a  stalk,  which  is  shorter  than  the 
Ivs.,  5-6  in.  across;  sepals  and  petals  mauve,  with 
deeper  lines  ;  labellum  tubular,  colored  like  the  seg- 
ments, and  expanding  into  a  carmine  blade,  pale  at  the 
tip. 

9.  radi&ta,  Maron.  Garden  hybrid  of  Zrelia  purptir- 
ala  and  C.  nobilior.  Pseudobulbs  almost  round,  bearing 
1-2  coriaceous  Ivs.  7  in.  long  by  2)4  i".  wide:  fl. -stalks 
about  7-8  in.  long,  bearing  several  large,  showy,  violet- 
red  fls.;  labellum  deep  red,  with  purple  veins  and  a 
whitish  throat. 

10.  Duvali&na,  Hort.  Hybrid  between  L.  pnrpurata 
and  C.  Litdfltmaniana.  Sepals  and  petals  half-spread- 
in^;,  light  mauve;  labellum  broad,  dark  maroon-crim- 
son on  the  lobes  and  in  the  throat,  which  is  traversed 
by  darker  lines.  — According  to  Arnold  &  Co.,  handsome 
flower  of  striking  appearance. 

11.  eximia  iny6rsa,  Hort.  Hybrid  between  L.  purpii- 
rata and  C.  Warneri,  the  inverse  cross  of  if.  eximia. 
Sepals  and  petals  deep  rose-purple;  labellum  bright 
magenta-crimson.  — Said  by  Arnold  &  Co.  to  be  one  of 
the  finest  hybrids  yet  raised  between  these  genera,  re- 
sembling 0.  Wanieri. 

12.  Martinet!,  Maron.  Gardenhybrid between  C«tt?fj/a 
Mossue  and  Livi'ta  t/randia,  var.  tenebrosa.  Fls.  resemb- 
ling those  of  the  Cattletfa  labiata  group  ;  sepals  and 
petals  rose-violet;  labellum  red  to  mauve,  pale  at  the 
margins,  and  netted  with  numerous  deep  red  veins. 

13.  Schilleriina.  Rolfe  {Lalia  ScliiUeri&na,  Reichb. 
f.).  Lvs.  8  in.  long:  fl. -stems  20  in.  long:  sepals  and 
petals  white,  elongate-lanceolate;  labellum  veined  with 
purple  on  the  throat;  disk  purplish  yellow,  middle  lobe 
spotted  crimson-purple.  A  natural  hybrid  between  C. 
intermedia  and  Lc.  elegans.  Brazil.  Var.  Alba,  Hort. 
Petals  and  sepals  pure  white;  middle  lobe  of  the  Label- 
lum rich  carmine-magenta,  presenting  an  agreeable 
contrast.    June,  .Tuly.    I. H.  31:520.    Gn.  17:218.' 

14.  veltitino-filegans,  .1.  O'Brien.  Garden  hybrid  of 
C  vt'ltttitiii  ;tn<l  /.'■.  tt'/fuus.  Resembles  in  habit  a  stout 
form  (it  C'ffth  if>i  rituf'iiii:  fls.  fragrant,  3-4  on  an  up- 
right stem;  sepals  and  petals  creamy  white,  tinged  with 
nankeen-yellow  and  veined  with  rose;  labellum  bluish 
white  at  base,  side  lobes  folded  over  the  column;  mid- 
dle lobe  broad,  toothed  and  crisp  on  the  margin,  rich 
crimson-purple,  veined  with  white  and  having  an  orange 
blotch  at  the  base. 

l.'i.  intermSdio-!lava,  Maron.  Garden  hybrid  of  C. 
iHtenii'diii  an<l  L.  flava.  Of  medium  habit:  sepals  and 
petals  clear  yellow;  labellum  with  a  bright  rose-purple 
blotch  in  front. 

10.  Dormaniana,  Rolfe  {Lwlia  Donnaniina,  Reichb. 
f. }.  Natural  hyttrid  of  C.  bicotor  and  Ij.  pumita.  Pseu- 
dobulbs tereti-.'  thin,  slender,  about  1  ft.  long,  1-2-lvd.: 
Ivs.  oblong-ligulate,  acute:  peduncle  2-5-fld. :  petals  and 
sepals  narrow  oblong-ligulate,  olive-brown,  marbled 
outside  with  wine-red  spots;  labellum  light  purplish 
white,  with  darker  veins:  middle  lobe  transversely  ob- 
cordate,  mauve-purple.    Brazil. 

17  Exoni^nsis,  Kolfe  (Cdttleiia  ExonUnsis,  Reichb. 
1. 1.  (iank-n  hybrid  prol)ably  between  C.  labiata  and 
L.  eri.spit.  Sepals  ligulate  acuminate  ;  petals  oblong- 
cuneate,  plicate,  all  tinted  light  blue;  labellum  undu- 
late, crisp,  deep  orange  at  base  with  whitish  side  lobes; 
middle  lobe  rich  purple,  with  darker  veins. 

.  Acldndicf  (L.  piirpurata  and  C.  Aclandia),  is  also  adver- 


tised. 
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G.  C.  III.  11:85;  var.  tmigisainw .  Gt.  48:159.  The 
smooth,  hard  shells  of  the  fruits  arr  used  for  drinking 
cups,  water  jugs,  and  many  doniistii-  utensils.  From  the 
pear-shaped  shell  of  a  sniall-fruitiMl  form  the  Paraguay- 
ans drink  theirfamous  »««(<■',  or  Ilex  tea.  The  commonest 
forms  are  shown  in  the  engraving  (Fig.  1225).  The  long 
curved  forms  are  often  called  snake  gourds  in  this 
country  (not  to  be  confounded  with  snake  cucumber, 
which  is  a  Cucumis).  These  are  sometimes  several  feet 
long.  The  form  with  a  constricted  middle  is  the  bottle 
gourd.    See  Gourd. 

Lagenaria  is  a  tender  annual, which  should  receive  the 
culture  of  squashes.  The  season  in  the  northern  states 
and  Ontario  is  often  too  short  for  the  full  maturity  of 
the  fruits,  particularly  if  seeds  have  been  brought  from 
the  South.  Give  a  quick  warm  soil  and  sunny  exposure. 
In  the  North,  seeds  may  be  started  inside  in  pots,  or  on 
inverted  sods,  after  the  manner  of  cucumbers.  The 
Lagenarias  are  rampant  growers,  often  running  30-40 
feet,  and  covering  the  ground  or  a  fence  with  a  dense 
mass  of  large,  roundish,  soft  leaves.  The  plant  has  a 
musky  odor  and  a  sticky  feeling. 

Plant  monoecious:  fls.  solitary, white,  funnelform,very 
soft  in  texture,  withering  in  the  sun:  staminate  fls.  on 
very  long,  slender  stalks  (usually  exceeding  the  leaf) : 
pistillate  fls.  mostly  short-stalked, with  3  2-lobed  stigmas 
and  hairy  ovary:  tendrils  forked,  long  and  slender:  stem 
striate-grooved,  soft-hairj':  lvs.  large,  soft-piibescent, 
cordate-ovate  or  reniform-ovate.  sometimes  angled,  the 


LAGENAEIA  I  Latin.  Ia,i,  iia.a  bottle).  Ciicurbitdcew. 
GouKii.  Cai.ahasfi.  L.  vulgaris,  Ser.,  is  the  only  spe- 
cies, now  ixr<.'\vii  <tr  spuntatR-ous  in  all  warm  countries, 
originally  from  tropical  Africa  and  Asia.  It  is  exceed- 
ingly variable  in  its  fruit,  and  has  received  many  species- 
names  as  L.  mierocarpa,  R.H.  1855:61;  L.  ctavata  : 
L.pyrotheca,  R.B.  23,  p.  198;  i.  j)iVffi»iaZfs, white-fruited, 


1225.  Various  forms  of  gourds,  Lagenaria  vulgaris, 

edges  obscurely  apiculate-sinuate,  on  prominent  or  long 
petioles.  To  this  species  belong  the  gourds  known  in 
this  country  as  Hercules'  Club,  Sugar  Trough,  Dip- 
per, Snake,  Calabash,  Bottle,  Miniature  Bottle,  De- 
pressa.  In  some  countries,  the  young  fruit  is  eaten  as 
we  eat  summer  squash.  Monogr.  by  Cogniaux,  DC. 
Monogr.  Phaner.  3:417.  L    H    B 

LAGEESTEffiMIA  (Magnus  N.  Lagerstroem,  1696- 
1759,  a  Swede  and  friend  of  Linnfeus).  LythrAcecf.  The 
Crape  Myrtle,  Lagerstr<£mia  Itidica,  is  to  "the  South  what 
the  lilac  and  snowball  are  to  the  North  — an  inhabitant 
of  nearly  every  home  yard.  It  is  a  strong-growing  shrub, 
reaching  a  height  of  iO-25  ft.,  deciduous-leaved,  produc- 
ing an  abundance  of  soft-fringed  flowers  in  spring  and 
summer.  The  normal  form  has  pink  flowers,  but  varie- 
ties with  blush,  white  and  purple  fls.  are  not  uncommon. 
It  is  hardy  as  far  north  as  Baltimore,  but  north  of  that 
latitude  it  needs  protection;  even  with  protection  it  can 
not  be  grown  north  of  the  Long  Island  region. 

Lagerstroemia  is  a  South  Asian  genus  of  nearly  20 
species  of  shrubs  and  trees.  The  lvs.  are  opposite  or 
the  uppermost  alternate,  mostly  ovate,  entire;  fls.  in 
axillary  and  terminal  panicles,  the  pedicels  bracted; 
calyx  with  a  funnel-shaped  tube  and  6-9  lobes;  petals 
mostly  6,  crinkled  or  fringed,  with  a  long,  slender  claw 
(Fig.  1226) ;  stamens  many,  long,  some  of  them  upward- 
curved:  ovary  .'i-6-celled,  with  a  long,  bent  style  and 
capitate  stigma:  fr.  a  capsule;  seeds  winged  at  the  top. 

tndica,  Linn.  Crape  Myrtle.  Fig.  1226.  Glabrous 
brown-barked  shrub,  with  rather  small  (2  in.  long)  ellip- 
tic or  oblong  sessile  mostly  acute  lvs. :  panicle  open, 
sometimes  minutely  pubescent:  calyx  not  ribbed,  gla- 
brous or  nearly  so.  Widelv  cult,  in  India,  but  probably 
native  to  China.  B.M.  405.'  R.H.  1857,  p.  627:  1874:1.')0. 
Gng.  1:151;  5:281.  A.F.  9:85.  G.M.  36:449. -Common 
everywhere  in  the  South,  particularly  in  the  pink,  blush 
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and  white  forms.  It  can  be  prop,  readily  by  cuttings  o£ 
the  ripe  wood.  In  the  N.,  the  plants  may  be  lifted  in 
the  fall  and  kept  in  a  cellar.  In  spring  they  may  be 
planted  out,  or  flowered  under  glass.    The  Crape  Myrtle 


■'',26.    Crape  Myrtle.  Laeerstrcemia  Indii 
Natural  s 

blooms  continuously  for  2  or  3  months,  beginning  in 
June  in  the  Gulf  states.  The  bark  is  smooth,  as  if 
polished.    Several  named  vars. 

Fl03-aeginaB,  Retz.  Tree,  50-60  ft.,  with  elliptic  or 
long  lanceolate  obtuse  Ivs.  4-8  in.  long:  panicle  large: 
fls.  2-3  in.  across,  varying  from  rose  to  purple  from 
morning  to  evening,  the  calyx  grooved,  the  petals  erose- 
wavy:  capsule  1  in.  or  more  long.  India.  G.C.  III. 
15:77.  — A  noble  plant  in  tropical  India;  also  int.  in  S. 
Calif.    In  the  Old  World  sometimes  grown  under  glass. 

L.  H.  B. 

LAGUNABIA  (named  for  its  resemblance  to  Lagunsea, 
which  is  now  considered  a  section  of  Hibiscus  and  com- 
memorates a  Spanish  botanist,  Andres  de  Laguna,  1494 
or  1499-15G0,  physician  to  Pope  Julius  III.).  Malvdcew. 
One  species,  an  Australian  tree  cult,  outdoors  in  S.  Calif, 
and  indoors  in  Europe.  It  has  large,  pale  rose  fls.  like 
Hibiscus,  23^  in.  across, with  5  spreading  lobes,  acolnmn 
of  stamens  and  a  5-lobed  shield-shaped  stigma.  It  dif- 
fers from  Hibiscus  in  having  no  bractlets  or  only  3, 
while  Hibiscus  usually  has  5  or  more.  Lvs.  entire, 
scurf y-tomentose:  fls.  axillary;  calyx  5-toothed:  ovary 
5-celled. 

P4tersonii,  G.  Don.  About  12  ft.  high,  spotted  brown 
on  trunk  and  branches:  lvs.  ovate,  entire,  2-3  in.  long, 
dark  green  above,  ashy  gray  beneath:  peduncle  IH  in. 
long:  corolla  lobes  ovate,  covered  with  minute  hairy 
scales  inside,  villous  outside.  B.M.  769  as  {Lagnnma 
Pattrsonia .) 

LAG^BUS  (Greek,  logon,  a  hare;  onra,  a  tail).  Gra- 
mineiT.  H.^re's  tail  Grass.  Contains  a  single  species, 
native  of  the  Mediterranean  region,  and  cultivated  for 
ornament,  the  small  white  heads  being  used  for  dry  bou- 
quets. Spikelets  1-fld.,  aggregated  in  a  close  panicle, 
forming  an  ovoid  head ;  scarious  empty  glumes  persis- 
tent and  clothed  with  fine  woolly  hairs.  Flowering  glume 
with  a  dorsal  awn.  A  hardy  annual.  Seeds  sown  in  fall 
and  plants  set  out  in  spring. 

ov^tus,  Linn.  Culms  about  1  ft.  high,  in  bunches:  lvs. 
and  sheaths  downy.  R.H.  1890,  p.  488.  V.  3:  217  and  247. 
A.  S.  Hitchcock. 

LAMARCKIA  (J.  B.  Lamarck,  1744-1829,  distinguished 
French  naturalist,  and  author  of  the  Laraarckian  phi- 
losophy of  organic  evolution).  Gramhiece.  Contains  a 
single  species,  native  from  Mediterranean  region  to 
Afghanistan,  and  introduced  in  California.  An  orna- 
mental annual  grass,  often  cultivated  under  the  nam-e  of 
Chrysiirus  cynosuroides  and  C.  aureus.  Spikelets  of 
two  sorts,  fertile  1-fld.,  long-awned,  surrounded  by  the 
long  sterile  spikelets  of  many  obtuse  glumes,  arranged 
in  a  one-sided  crowded  panicle  Seeds  may  be  sown  in 
the  spring,  or  better  in  the  fall  and  plants  set  out  in  the 
spring. 

airea,  Mcench.  Culms  6-12  in.  high.  R.H.  1890,  p.  546. 
A.  S.  Hitchcock. 

LAMBKILL.    Kalmia  angustifolia. 

LAMB'S  LETTUCE,  Consult  Com  Sa?0(Z.  L.  Quarter. 
Chfiiopodium,  particularlyCoiftum,   Used  as  apot-herb. 
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LAMIUH  (Greek  for  throat,  referring  to  the  shape  of 
the  corolla).  LabiAtw.  Dead  Nettle.  About  40  annual 
and  perennial  herbs  of  the  Old  World,  of  which  several 
run  wild  in  this  country  as  weeds  and  others  are  cult,  as 
hardy  border  plants.  Botanically,  they  are  distinguished 
by  a  2-lipped  corolla,  of  which  the  tube  is  somewiiat 
longer  than  the  calyx,  the  upper  lip  ascending  and  con- 
cave, and  the  lower  one  3  lobed:  stamens  4,  in  2  pairs, 
ascending  under  the  upper  lip:  fls.  in  axillary  or  termi- 
nal whorls,  often  rather  showy:  lvs.  opposite,  mostly 
crenate-dentate  and  petiolate;  calyx  awl-toothed.  Not 
to  be  confounded  with  Nepeta. 

Lamiums  are  diffuse  mostly  pubescent  or  hairy  herbs, 
commonly  decumbent  at  the  base  and  often  almost  trail- 
ing. They  are  of  the  easiest  culture  in  any  open  .soil. 
Useful  for  rockwork.  The  cult,  kinds  are  perennial, 
and  are  commonly  propagated  by  division. 

macul&tum,  Linn.  (  L.  album  and  L.  purpnreum,  Hort., 
not  Linn.  1,.  riiririjdtiim,  Hort.).  Straggling  or  half- 
trailing  herb,  the  tips  ascending,  slightly  hairy:  lvs. 
long-petioled  (except  the  uppermost),  cordate-ovate, 
blunt,  round-toothed:  fls.  1  in.  long,  ascending  in  the 
clusters,  the  upper  lip  strongly  arched  or  hooded,  the 
tube  2-3  times  longer  than  the  calyx,  hairy  within.  Eu. 
—  Flowers  usually  purple-red,  but  sometimes  varying  to 
white  (when  it  is  known  as  Jj.  album,  but  the  i.  album 
of  botanists  is  a  different  plant,  having  pointed  and 
sharp-toothed  lvs, ) ,  The  lvs,  are  usually  whitish  blotched 
along  the  midrib  (var,  variegdtiim),  and  in  this  form 
it  is  common  about  old  gardens,  trailing  in  the  waste 
places.  The  plant  is  also  run  wild.  Zi.  purpnreum  of 
the  botanists  is  annual. 

eiioc^phalum,  Benth.  Stem  much  branched,  glabrous: 
lower  lvs.  long-stalked,  puberulent,  small,  orbicular, 
somewhat  incise-crenate  :  floral  lvs.  larger,  deeply 
toothed,  sessile  or  nearly  so:  calyx  villous;  corolla  3-4 
times  longer  than  the  calyx,  straight,  purple.  Taurus.— 
Said  by  some  to  be  annual. 

Gale6hdolon,  Crantz,  of  Europe,  with  yellow  fls.  and 
sometimes  with  yellowish  foliage,  is  cult,  in  the  Old 
World,  but  it  has  not  appeared  in  the  Amer.  trade. 

LAMPB0C6CCUS.     See  JEchmea. 

LAHDEETH,  DAVID,  founder  of  the  oldest  seed- 
house  in  America, was  born  in  17.52  at  Haggerston,  North- 
umberland county,  England.  He  came  to  America  late 
in  the  eighteenth  century,  making  Philadelphia  his  home, 
and  establishing  there,  in  1784,  a  nursery  and  seed  busi- 
ness. Its  location,  on  what  was  then  known  as  High 
street,  is  now  covered  by  the  building  1210  and  1212 
Market  street.  The  raising  of  trees  and  production  of 
seeds  were  conducted  on  land  near  by,  particularly  on  a 
tract  at  Twelfth  and  Filbert  streets.  This  locality  prov- 
ing too  contracted  for  the  purpose,  the  nursery  and  seed 
grounds  were  removed  in  1789  to  the  "Neck,"  then  con- 
sidered far  out  of  town,  the  place  chosen  being  not  far 
distant  from  the  site  of  the  present  arsenal. 

The  subiect  of  the  present  skntrh,  the  votinger  David 
Landreth  (I'hit,-  XI,  was  b..,-,,  i„  I'liil^Mhliiliia  in  1802, 
When  of  suit.-ilil.-  :<ixi-  h.-  ciit.-rr,!  a.-tivfly  int..  his  father's 
business,  whicli  h:ul  considerably  t-xti  iiiled  in  Philadel- 
phia, while  a  branch  house  had  been  opened  in  Charles- 
ton, S,  C,  The  young  man's  early  duty  was  that  of 
manager  of  this  Charleston  branch.  Of  the  Charleston 
business,  it  will  suffice  here  to  say  that  it  continued  till 
the  era  of  the  civil  war,  when  it  came  to  a  sudden  end 
by  the  act  of  the  Confederate  States  District  Court, which 
confiscated  the  real  estate  and  merchandise  alike,  on 
April  22,  1862, 

The  younger  David  Landreth,  in  1828,  succeeded  his 
father  as  proprietor  of  the  well-established  and  thriv- 
ing business  in  Philadelphia,  a  business  which  was  to 
remain  highly  prosperous  for  half  a  century  afterwards 
under  his  fostering  care.  His  time,  however,  was  not 
wholly  occupied  with  the  details  of  business,  but  was 
turned  at  an  early  age  towards  the  literature  of  hus- 
bandry and  to  enterprises  of  public  interest.  Among 
the  latter  may  be  mentioned  the  Philadelphia  Horticul- 
tural Society,  of  which,  in  1827,  he  was  one  of  the 
founders  and  a  vice-president,  and  in  1828  was  elected 
corresponding  secretary,  which  oflice  he  held  for  seven 
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years.  At  a  subsequent  date  he  was  made  president  of 
tbe  Philadelphia  Society  for  the  Promotion  of  Af^ricul- 
ture,  and  vice-president  of  the  United  States  Agricul- 
tural Society,  and  became  an  active  member  of  many 
other  ore^anizations. 

His  literary  labors  included  the  publication  of  the 
"Illustrated  Floral  Magazine,"  started  in  1832,  and  an 
advanced  work  for  that  period.  At  a  later  date  he  wrote 
much  upon  husbandry,  his  graceful  style  as  a  writer 
and  his  technical  knowledge  of  the  subject  making  his 
views  of  much  value  in  tlie  progress  of  the  industry. 
He  edited  an  American  edition  of  George  W.  Johnson's 
"A  Dictionary  of  Modern  Gardening,"  a  volume  of  635 
pages,  published  at  Philadelphia  in  1847. 

in  18-17  the  Landreth  nursery  was  removed  to  Blooms- 
dale,  where  Mr.  Landreth  established  what  is  believed 
to  be  the  most  complete  seed-farm  in  the  United  States, 
and  where  he  planted  an  arboretum  which  perhaps  stands 
unequaled  in  this  country  in  the  development  of  its  trees. 
He  was  an  early  breeder  of  the  Channel  Island  cattle, 
then  styled  Alderneys,  and  was  among  the  earliest  man- 
ufacturers of  mowing  and  reaping  machinery.  In  1872-73 
he  experimented  in  steam-plowing  with  a  Scotch  engine, 
and  in  the  following  year  with  an  American  engine. 
Subsequently,  steam-digging  and  steam-chopping  were 
experimented  with  at  Bloomsdale,  and  many  improve- 
ments produced  in  the  machine  shop  of  that  model 
farm. 

David  Landreth  lived  until  1880  in  the  enjoyment  and 
care  of  the  business  which  had  been  so  much  developed 
in  his  hands,  and  which  had  reached  almost  its  hun- 
dredth year.  The  firm  is  now  one  of  the  thirty  cente- 
nary firms  in  tbe  United  States.  During  a  long  life  he 
had  served  his  country  in  connection  with  agriculture, 
a  pursuit  which  he  dii,'nilied  tiy  the  wide  respect  he  had 
gained  as  an  old-school  country  gontleman,  and  his 
reputation  as  an  able  and  learned  agriculturist.  In  early 
life  he  had  lived  amid  the  plantations  of  the  Landreth 
nursery,  one  of  the  show  places  of  Philadelphia— the 
site  now  marked  by  the  Landreth  School  — and  his  vir- 
tues and  character  were  those  of  one  brought  up  in  inti- 
mate contact  with  nature.  Bdrnet  Landreth. 

LANDSCAPE  GARDENING.  "Gardening  may  be 
divided  into  three  specii's-kitchen  gardening— parterre- 
gardening— and  lanilskip.  or  picturesque  gardening: 
which  latter  is  the  subject  intended  in  the  following 
pages  — It  consists  in  pleasing  the  imagination  by  scenes 
of  grandeur,  beauty,  or  variety.  Convenience  merely 
has  no  share  here  ;  any  farther  than  as  it  pleases  the 
imagination."  These  are  the  opening  lines  of  "Uncon- 
nected Thoughts  on  Gardening,"  by  the  poet  William 


Shenstone,  17(14.  These  sentences  gave  the  world  the 
term  Lan<lscape  Gardening,  to  enil)o(ly  The  growing  de- 
sire to  make  grounds  like  naturr.  Milton,  Addison, 
Pope,  and  the  Dutch  painters,  ex|aissed  the  awakening 
to  the  charms  of  the  external  world  ami  hastened  the  day 
of  freedom  and  naturalness.  These  and  others  had  pro- 
tested, directly  or  indirectly,  against  the  artificialisms 
of  living,  as  Bacon,  also,  in  the  following  sentence,  had 
protested:  "As  for  the  making  of  Knots  or  Figures, with 
divers  Colored  Earths,  they  be  but  toys,  yon  may  see 
as  good  sights  many  times  in  Tarts.  ****»» 
I  do  not  like  Images  cut  out  in  Juniper,  or  other  gar- 
den-stuff ;   they  are  for  Children." 

One  does  not  know  what  Shenstone's  protest  meant 
until  he  knows  the  .style  of  gardening  which  had  been 
and  still  was  in  vogue.  Gardens  were  fantastic  construc- 
tions, elaborate  with  designs  and  formalities,  cramped 
with  geometrical  details.  A  Roman  garden  (Fig.  1227)  was 
well  enough  in  its  place,  but  there  are  other  conditions 
and  other  ideals.  Only  raioly  ■•an  surli  gardens  as  these 
find  the  proper  setting.  If  ciVntiv.-,  tliey  must  be  domi- 
nated or  supported  by  arcliitectun'.  In  the  freer  atmos- 
phere of  the  country,  they  are  evidently  artificial:  they 
are  conceits.  The  reader  will  catch  the  feeling  of  the 
formal  gardens  of  a  later  time  by  looking  at  Fig.  1228, 
which  is  a  reduction  from  one  of  Batty  Langley's  de- 
signs in  his  "New  Principles  of  Gardening,"  1728. 
Langley  seems  to  have  been  the  extremest  of  geometri- 
cians. In  fact,  Part  1  of  his  book  on  gardening  treats 
"Of  Geometry."  Yet  his  plates  suited  the  taste  of  the 
time.  The  particular  plan  which  is  shown  in  Fig.  1228 
he  describes  as  follows:  "The  House  opens  to  the  North 
upon  the  Park  A,  to  the  East  upon  the  Court  B,  to  the 
South  upon  the  Parterre  of  Grass  and  Water  C  ;  and 
Lastly  to  the  West  upon  the  circular  Bason  D,  from 
whicli  leads  a  pleasant  Avenue  ZX.  The  Mount  F,  is 
raised  with  the  Earth  that  came  out  of  the  Canal  EE, 
and  its  slope  H  is  planted  with  Hedges  of  different 
Ever-Greens,  that  rising  behind  one  another  of  difterent 
Colours,  have  a  very  good  Effect.  1m  inu  \  irwM  from  M, 
I,  I,  are  contracted  Walks  leadiiiL'  up  iln  .^lonnt."  The 
ideas  of  the  time  are  further  reflii  ic.i  in  ji^;,  1229, which 
is  a  reproduction,  on  a  smaller  scale,  ul  oiiv  of  Langley's 
pictures  of  artificial  ruins.  It  is  one  of  his  "  views  of  the 
Ruins  of  Buildings,  after  the  old  Roman  manner,  to  ter- 
minate such  Walks  that  end  in  disagreeable  Objects  ; 
which  Ruins  may  either  be  painted  upon  Canvas,  or 
actually  built  in  that  manner  with  Brick,  and  cover'd 
with  Piaistering  in  Imitation  of  Stone." 

The  awakening  love  of  nature  and  of  the  spontaneous 
life,  as  expressed  in  writings  and  paintings,  soon  found 
expression  also  in  gardens.    In  verse.  Pope  gave  rules 
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1228    One  of  Langley  s      Designs  for  gardens  that  lye  irregularly  to  the  Grand  Ho 


for  the  laying  out  of  a  spontaneous  garden.  The  accom- 
panying plan  of  Shenstone's  garden,  the  Leasowes 
(Fig.  1230),  and  the  picture  of  a  glimpse  therein 
(Fig.  1231),  show  how  far  his  conceptions  were  removed 
from  those  of  Langley,  howsoever  much  they  may  fall 
short  of  the  ideals  of  the  present  day.  A  full  descrip- 
tion has  been  left  us  of  the  Leasowes.  Here  is  a  glimpse: 
"Passing  through  a  small  gate  at  the  bottom  of  the  fine 
swelling  lawn  that  surrounds  the  house,  you  enter  upon 
a,  winding  path,  with  a  piece  of  water  on  your  right. 
The  path  and  water,  over-shadowed  with  trees  that  grow 
upon  the  slopes  of  this  narrow  dingle,  render  the  scene 
atonce  cool,  gloomy,  solemn,  and  sequestered ;  and  forms 
so  striking  a  contraste  to  the  lively  scene  you  have  just 
left,  that  you  seem  all  on  a  sudden  landed  in  a  subter- 
raneous kind  of  region.  Winding  forward  down  the  val- 
ley, you  pass  beside  a  small  root-house,  where  on  a  tablet 
are  these  lines : 

'Here  in  cool  grot,  and  mossy  cell, 
We  rural  fays  and  faeries  dwell; 
Tho'  rarely  seen  by  mortal  eye, 
When  the  pale  moon,  ascending  high. 
Darts  thro  yon  limes  her  quivering  beams. 
We  frisk  it  near  these  crystal  streams.'  " 

The  garden-art  of  the  old  time  was  largely  a  corollary 
of  architecture.  The  garden-art  of  the  present  time, 
particularly  amongst  English-speaking  peoples,  exists 
for  its  own  sake.  Yet,  one  cannot  say  that  the  old-time 
garden-art  is  unlovely,  or  that  it  contr;ulicts  tin-  ciiiious 
of  good  taste.  The  two  belong  to  dittVivnt  raicKui-iis 
of  esthetic  feeling,  and  the  mere  fact  that  both  of  them 
use  plant-subjects  does  not  make  them  comparable. 
Garden-art,  like  painting  or  music  or  literature,  develops 
along  racial  or  national  lines.  The  Latins  and  their 
descendants  have  liked  the  formal  and  conventional 
gardens;  and  since  these  gardens  express  the  personal 
and  national  emotions,  they  need  no  apology,  notwith- 
standing the  fact  they  are  condemned  by  many  land- 
scape gardeners. 

A  different  type  of  endeavor  is  that  which  attempts  to 
interpret  nature  in  the  making  of  landscapes.  The  ideal 
landscape  garden,  like  the  ideal  landscape  painting, 
expresses  or  emphasizes  some  single  thought  or  feeling. 
Its  expression  may  be  gay,  bold,  retired,  quiet,  florid; 
but  if  it  is  natural,  its  expression  will  conform  to  the 
place  and  the  purpose,  and  the  expressions  are  not  mat- 
ters of  rule.    It  should  be  a  picture,  not  a  collection  of 


interesting  objects.  Mere  planting  and  grading  do  not 
make  a  landscape  garden:  in  fact,  they  often  spoil  it. 
It  is  not  enough  to  plant :  the  plants  must  be  in  the 
rigiit  place.  A  yard  or  a  lawn  with  bushes  or  flower- 
beds scattered  over  it  may  be  interesting  as  a  m^re 
garden,  but  it  is  not  a  landscape  garden.  The  Italian 
gardens  were  hardly  landscape  gardens.  A  real  landscape 
garden  has  open  breadth,  space,  atmosphere.  It  usually 
has  an  open  center  with  mass-planted  sides,  and  vistas 
to  the  offscape.  Incidentally,  it  may  be  ornamented; 
yet  many  persons  even  confound  ornamental  garden- 
ing with  Landscape  Gardening  :  it  would  be  as  proper 
to  confound  house-painting  with  architecture.  Figs. 
1227  and  1232  show  the  contrasts  of  a  mere  garden  and 
a  landscape  garden.    Compare  Plates  XIV  and  XV. 

It  will  be  seen  from  the  above  that  the  term  Land- 
scape Gardening  precisely  expresses  the  art  of  mak- 
ing a  garden  or  tame  area  which  shall  be  a  landscape 
or  picture.  Yet,  amongst  the  profession,  the  term  land- 
scape architecture  is  preferred.  This  term  borrows  the 
dignity  of  architecture,  and  Is  useful  in  a  professional 
way.  The  writer  much  prefers  the  term  Landscape 
Gardening  ;  but  it  is  apparent  that  the  term  landscape 
architecture  is  gi'owing  in  favor  with  the  profession,  and 
there  is  little  use  in  debating  over  a  mere  term.  Properly 
speaking,  the  terms  Landscape  Gardening  and  landscape 
architecture  are  not  synonymous,  although  in  practice 
they  are  so  used.  It  is  not  every  place  which  is  adapted 
to  the  making  of  a  landscape  picture.  Formal  gardens 
are  often  more  to  be  desired  than  natural  ones.  They 
may  conform  to  the  principles  of  art,  but  it  is  the 
art  of  formal  gardens,  not  of  natural  gardens.  Too 
often  have  formal  gardens  been  judged  from  the  view- 
point of  the  natural  or  landscape  garden,  and  hence 
confusion  has  arisen.  There  is  now  a  slow  but  whole- 
some reaction  against  the  too  exclusive  use  of  the  true 
landscape  garden.  In  practice,  however,  one  cannot 
separate  the  two,  so  that  one  practitioner  is,  or  should 
be,  both  landscape  gardener  and  landscape  architect. 
So  it  comes  that  the  term  landscape  architecture  stands 
for  the  whole  art  of  laying  out  grounds.  The  term  is 
therefore  broader  than  its  etymology  would  suggest:  the 
word  "architect"  should  be  taken  in  its  general  sense  of 
contriver  or  planner^  rather  than  in  its  specific  one  of 
builder.  It  is  the  nature-like  landscape  garden,  rather 
than  the  formalesque  garden,  which  the  writer  has  in 
mind  in  the  advice  which  is  given  in  this  article.    The 


878 


LANDSCAPE  GARDENING 


LANDSCAPE  GARDENING 


character  of  the  formalesque  garden  is  dominated  so 
completely  by  the  nature  of  the  architecture  and  the  site, 
that  condensed  general  remarks  are  of  little  purpose. 

Landscape  Gardening  has  undergone  many  fluctua- 
tions of  taste  within  the  century.     Such  changes  are  to 


1229    An  improvised  ruin.    172s. 

be  expected  as  long  as  the  human  race  makes  progress. 
The  constantly  increasing  wealth  of  plants  modifies 
the  spirit  of  the  work.  It  is  no  longer  worth  while  to 
follow  any  school  or  cult.  Every  style  has  its  use 
and  place.  In  small  city  or  suburban  places,  a  formal 
or  formalesque  treatment  of  the  ground  plan  may  be 
desirable.  In  larger  and  freer  places,  the  spirit  of  the 
fields  may  be  given  fuller  expression  The  fundamental 
thing  to  consider  is  the  fact  that  there  must  be  a  general 
theory  or  plan  before  there  is  any  grading  and  plant- 
ing.—these  latter  things  are  only  means  to  an  end.  Yet 
many  persons  who  would  I'l-  calietl  landscape  gardeners 
conceive  that  to  plant  a  phu-f  is  llie  whole  of  the  pro- 
blem. The  working  out  ui  the  ili'tails  of  the  plan  is  to 
Landscape  Gardening  what  building  is  to  architecture, 
or  what  pen-work  and  grammar  are  to  literature.  It  is 
the  industrial  or  constructional  part  of  the  work.  It  is 
what  has  been  called  Landscape  Horticulture  (Bailey 
"Garden  and  Forest,"  1:58).  It  has  to  do  with  all  the 
details  of  kinds  of  plants,  the  care  of  them,  the  making 
of  lawns,  and  similar  problems.  The  American  writings 
on  Landscape  Gardening  are  mostly  writings  on  land- 
scape horticulture  and  kinds  of  plants.  ( )f  indigenous 
American  books,  only  two  (Dnwnin^  ami  Waugh)  can 
be  said  to  give  adominant  share  of  their  spaci-  to  the  prin- 
ciples of  Landscape  Gardening  as  a  fine-art  conception. 
The  first  American  practicing  landscape  gardener  of 
note  was  Andr6  Parmentier,  who  came  to  this  country 
from  Belgium  about  1824  and  established  a  nursery 
on  ground  which  is  now  in  the  heart  of  Brooklyn.  He 
was  a  man  of  great  taste  and  .skill,  and  Andrew  J.  Down- 
ing considered  his  "labors  and  example  as  having 
effected,  directly,  far  more  for  Landscape  Gardening  in 
America  than  those  of  any  other  individual  whatever." 
He  laid  out  many  pl.aces,  even  as  far  away  as  the  south- 
ern states  on  the  si>uth  and  Montreal  on  the  north.  The 
first  American  hc.i.k  on  Landscape  Gardening  sprung 
full  lleil-e.l  and  e.iiiiplete  from  the  pen  of  A.  J.  Down- 
ing in  IS41.  without  having  undergone  the  tedious  evo- 
lution of  preliminary  and  imperfect  editions  which  char- 
acterize so  many  horticultural  and  kindred  writings.    It 


was  immediately  popular,  and  it  has  probably  ex- 
erted a  greater  influence  on  American  horticulture 
than  any  other  single  volume.  It  remains  to  this  day 
without  a  superior  and  almost  without  a  competitor. 
Downing  was  also  the  secon<l  prominent  practicing  land- 
scape gardener,  although  his  untimely  death  left  the 
country  with  no  completed  works  of  his  genius.  Hig 
best  known  pieces  are  the  grounds  of  the  Smithsonian 
Institution  and  Lafayette  Square,  Washington,  but  it  is 
doubtful  if  the  subsequent  treatment  which  the  former 
demesne  has  received  is  such  as  would  have  pleased 
the  designer.  A.  J.  Downing's  pomological  work  was 
continued  by  his  painstakinu'  tmither  Charles  ;  but  the 
artistic  work  dropped  at  Ins  .ieaih,  and  Henry  Winthrop 
Sargent,  who  edited  the  siMh  rduion  of  the  "Landscape 
Gardening,"  in  1809,  deelared  that  "there  has  been  no 
one  since  Mr.  Downing's  death  who  has  exactly  filled 
the  niche  he  occupied  in  the  public  estimation."  The 
third  genius  of  American  Landscape  Gardening,  and 
the  one  who  has  carried  the  art  to  its  highest  points  of 
excellence,  is  Frederick  Law  Olmsted,  who  as  a  young 
man  was  inspired  by  Downing,  and  who  became  a  land- 
scape gardener  when  he  was  placed  in  charge  of  the 
improvements  of  Central  Park,  New  York  city,  about 
1856.  For  more  than  twenty -five  years,  Mr.  Olmsted  has 
given  his  talents  wholly  to  this  delightful  art.  an<l,  more 
than  any  other  American,  has  moulded  and  erystallized 
public  taste  respecting  the  apprcciati-in  <d'  Landscape 
Gardening.  A  leading  spirit  in  the  cnnsiiuriinji  of  this 
great  park  was  Calvert  Vaux,  who,  with  (Jlmsted,  was 
joint  author  of  the  original  plan.  Vaux  was  also  asso- 
ciated with  A.  J.  Downing.  He  died  in  1895.  He  was  an 
excellent  artist.  The  initiation  of  Central  Park  as  a 
pleasure  ground  inaugurated  the  modern  park  systems 
of  the  country,  and  created  what  the  Earl  of  Meath  has 
recently  designated  the  "veritable  rage  for  park  mak- 
ing" which  has  "seized  the  American  public."  See  the 
article  on  Parks,  Vol.  III. 

Within  recent  years,  the  number  of  practitioners  of 
Landscape  Gardening  has  greatly  increased.  The  art  is 
becoming  established  in  popuKar  estimation.  Tastes 
may  change,  but  the  changes  will  affect  only  the  minor 
applications  of  Landscape  Gardening.  The  desire  for 
artistic  treatment  of  grounds  is  ineradicable.  Three 
national   societies   are  conservators  of  the  Landscape 


1230.  Plan  of  the  Leasowes,  the  seat  of  Shenstone. 
The  residence  is  near  the  center. 

Gardening  and  rural  art  of  the  country  :  American  Park 
and  Out-Door  Art  Association  ;  American  Society  of 
Landscape  Architects  ;  Association  of  American  Ceme- 
tery Superintendents. 

The  one  point  in  which  America  excels  other  countries 
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in  laDdscape  art  is  in  the  rural  ami  garden  cemetery. 
The  first  distinct  movement  towards  a  rural  cemetery 
was  made  in  1825  by  Jacob  Bigelow,  of  Boston,  whose 
work  was  soon  taken  up  by  the  Massachusetts  Horti- 
cultural Society.  As  a  result  of  the  agitation  by  this 
admirable  organization,  Mt.  Auburn  Cemetery,  at  Cam- 
bridge, was  established  and  incorporated  in  1831.  The 
consummation  of  this  enterprise  gave  to  the  world  a 
cemetery  which  should  be  distinct  from  church-yards, 
removed  from  the  city,  and  softened  by  the  gracious 
touch  of  nature  ;  and  thereby,  also,  the  young  Massa- 
chusetts Horticultural  Society  set  an  example  to  all 
similar  organizations  and  achieved  for  itself  enduring 
fame.  The  work  of  Repton  and  Loudon  had  not  then 
enlivened  and  broadened  the  conceptions  of  Landscape 
Gardening,  and  Mt.  Auburn,  whilst  an  excellent  work 
of  its  kind,  is  not  a  landscape  garden  cemetery.  The 
modern  art  of  garden  cemetery  making— in  which,  as  in 
the  park,  the  continuous  expanse  of  greensward  is  the 
fundamental  conception  of  the  fabric  — originated  with 
Adolph  Strauch,  who,  in  1854,  became  superintendent 
of  Spring  Grove  cemetery,  Cincinnati.  Strauch  was  a 
Prussian,  born  in  1822,  and  died  in  1883.  His  work  at 
Spring  Grove  cemetery  has  justly  given  him  lasting 
fame,  and  his  book  describing  the  place  must  be  con- 
sulted by  any  one  who  traces  the  evolution  of  the  garden 
cemetery.  The  Board  of  Directors  of  the  cemetery  said, 
at  the  time  of  his  death,  that  "he  had  filled  the  measure 
of  his  ambition  by  the  consent  of  his  profession,  which 
ranked  him  as  the  equal  of  Repton  and  Piickler-Muskau 
as  a  master  of  art  in  landscape  creation,  which  had  been 
finally  proved  by  him  to  be  possible  to  be  successfully 
applied  in  adorning  and  making  attractive  the  last  rest- 
ing places  of  humanity."  At  the  present  time,  about  a 
hundred  burial  places  in  various  parts  of  North  America 
can  be  said  to  be  landscape-garden  cemeteries.  See  the 
article  on  Landscape  Cemeteries,  following. 

The  successful  practice  of  Landscape  Gardening  de- 
pends, first,  on  an  artistic  temperament  and  an  inher- 
ent love  of  nature;  second,  on  an  intimate  knowledge  of 
plants;  and  third,  on  familiarity  with  various  arts  and 
handicrafts,  as  the  making  of  roads,  grading,  draining, 
enriching  the  land,  and  the  like.  Landscape  Gardening 
must  be  sharply  distinguished  from  gardening  :  the 
former  is  the  making  of  pictures  with  plants;  the  latter 
is  the  growing  of  plants  without  reference  to  the  pic- 
ture. In  one,  the  interest  centers  in  art:  in  the  other  it 
centers  in  plants.  Since  Landscape  Gardening  is  pri- 
marily a  matter  of   taste,  it   is  impossible   that  it  be 


tinguish  sharply  between  the  fundamentals  and  the  in- 
cidentals,—those  things  which  are  to  give  the  character 
or  tone  to  the  place,  and  those  which  are  embellishments 
or  ornaments.  Keep  one  or  more  spaces  open.  Plant  the 
sides  or  boundaries  with  masses.  Use  single  or  individual 
nlants  only  to  emphasize  or  to  heighten  an  effect,  not  to 


1231.  Glimpse 


I  Shenstone's  Leasowes. 


dominated  by  rules.  However,  a  few  general  precepts 
and  suggestions  may  be  useful,  and  these  are  given  in 
the  following  paragraph  (see  Figs.  1232-1238). 

The  motive  of  a  true  landscape  garden,  as  already  ex- 
plained, is  to  make  a  picture.  The  picture  should  have  a 
landscape  or  nature-like  effect.  The  place  should  be 
one  thing:  it  should  emphasize  some  thought  or  feeling. 
It  should  have  one  central  or  emphatic  object.  Avoid 
scattered  effects.     Bunch  or  mass  the  planting.     Dis- 
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1232     Outline  of  an  open  center  and  mass  t     n  ed  s  des 

Suggestion  from  Englischer  Garten.  Munich, 
give  it  character:  they  are  incidentals.  Ornament  should 
be  an  incident.  Foliage  is  a  fundamental.  Greensward  is 
the  canvas  on  which  the  picture  is  spread.  Plants  are  more 
useful  for  the  positions  they  occupy  than  for  their  kinds. 
Walks  and  drives  are  no  part  of  a  landscape  picture  : 
they  are  a  necessity,  but  they  may  be  made  to  conform 
to  the  spirit  of  the  picture.  The  place  for  walks  and 
drives  is  where  they  are  needed  :  otherwise  they  have 
no  use  or  purpose.  It  is  the  part  of  a  good  landscape 
gardener  to  make  his  grounds  conform  to  the  build- 
ings :  it  should  equally  be  the  part  of  an  architect  to 
make  his  buildings  conform  to  the  landscape.  Make 
views  to  desirable  objects  in  the  outlying  landscape  or 
the  offscape.  Obstruct  the  views  to  undesirable  parts. 
Aim  for  a  good  prospect  from  every  window  in  a 
residence,  including  the  kitchen.  Shear  the  trees  and 
bushes  when  hedges,  curiosities,  and  formal  gardens 
are  wanted  :  let  them  assume  their  natural  forms  when 
a  landscape  garden  is  wanted  (Figs.  1237,  1238).  Place 
no  tree  or  plant  until  you  are  sure  that  it  will  mean  some- 
thing. 

The  best  results  in  the  planning  of  any  place  are  to 
be  expected  when  one  employs  a  competent  landscape 
gardener.  Avoid  the  man  who  places  great  stress  on 
flower  beds  and  "designs."  Yet  one  can  do  much  by 
himself,  and  be  the  happier  for  the  effort.  Books  will 
help.  Some  of  the  current  American  books  on  Land- 
scape Gardening  and  related  topics  are  the  following 
Downing's  "Landscape  Gardening;"  Kemp's  "How  to 
Lay  Out  a  Garden  ;"  Parson's  "Landscape  Gardening' 
and  "How  to  Plan  the  Home  Grounds  ;"  Long's  "Orna 
mental  Gardening  for  Americans;"  Waugh's  "Land 
scape  Gardening  ;"  Maynard's  "Landscape  Gardening  as 
Applied  to  Home  Decoration;"  Davis'  "Ornamental 
Shrubs;"  Van  Rensselaer's  "Art  Out  of  Doors;"  Bai 
ley's  "Garden-Making."  See  Borders,  Herbs,  Lawns, 
Parks,  Shrubs,  L    H    B 

Landscape  Cemeteries  (Plate  XVII).  — The  cemeteries 
of  the  present  day  have  come  into  existence  from  a  desire 
to  have  burials  made  at  a  distance  from  centers  of  popu- 
lation, and  among  beautiful  surroundings.  They  are 
often  called  "rural  cemeteries."  The  first  one  in  the 
United  States  to  merit  this  name  was  Mt.  Auburn,  near 
Boston,  Mass.,  founded  in  1831.  Since  then  the  idea  of 
having  burial  places  park-like  in  their  character  has 
been  spreading  until  they  contain  to-day  some  of  the 
most  beautiful  landscapes  developed  by  the  hand  of 
man.  The  wish  to  have  in  the  cemetery  all  the  beauty 
of  trees,  shrubs,  lawns  and  flowers  has  gradually  led  to 
the  abolition  of  fences,  coping  and  other  lot  enclosures, 
and  a  reduction  in  the  number  of  monuments  and  the 
size  of  headstones.    There  are  many  who  now  believe 
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that  the  last  resting  place  should  be  surrounded  by  the 
quietness  and  beauty  of  these  features  of  nature's  handi- 
work without  distracting  stonework  or  artificial  objects. 
There  are  others  who  say  that  "the  cemetery  should  be 
a  cemetery,"  meaning  by  this  expression  that  it  should 
resemble  somewhat  closely  the  old  church- 
yard or  graveyard,  with  its  multitude  of 
crowded  stones,  inscribed  with  the  names 
and  good  qualities  of  all  buried  within  its 
walls. 

All  agree  that  the  cemetery  should  be  so  -gi 
situated  and  maintained  as  to  menace  in  no  ~^ 
way  the  healthfulness  of  surrounding  neigh- 
borhoods. The  ideal  location  is  one  where 
the  ground  is  somewhat  undulating  and  thor- 
oughly lirained  by  having  a  porous  subsoil, 
while  the  surface  soil  is  sufficiently  rich  and 
deep  to  support  a  good  growth  of  vegetation. 
In  some  instances,  as  at  Forest  Hills,  Boston, 
Mass.,  and  at  Woodlawn,  New  York,  it  has 
been  necessary  to  blast  and  remove  rock  and 
then  fill  in  the  space  with  earth.  In  other 
cases,  the  natural  soil  has  been  so  poor  that 
it  has  been  necessary  to  cover  it  with  rich 
earth  hauled  from  a  long  distance.  In  still 
other  cases,  It  has  been  found  necessary 
to  select  a  clay  soil  because  there  was  no 
other,  or  to  make  ground  by  excavating  lakes, 
using  the  material  excavated  to  raise  the  sur- 
rounding land,  or  to  bury  above  ground  in 
structures  erected  for  the  purpose,  as  at  New  "  ~-'- 
Orleans. 

When  a  site  is  chosen,  it  is  usually  sub- 
divided into  sections  and  lots,  which  must  be 
made  accessible  by  the  construction  of  drives  and 
walks.  The  drive  should  pass  within  150  or  200  feet 
of  every  place  available  for  burial.  The  width  of  the 
drive  should  vary  according  to  the  size  of  the  ceme- 
tery and  the  probable  amount  of  driving.  If  the  area 
is  very  small,  say  not  over  four  or  five  acres,  it  may  be 
unnecessary  to  have  any  drive.  In  a  little  larger  area, 
a  grass  drive  8  feet  wide  might  suffice  ;  in  one  still 
larger,  a  drivewny  Ifi  feet;  and,  finally,  a  cemetery  de- 
signed to  ucc.iiniiicidate  large  populations  should  have 
good  mac;ulaniiz<  it  roadways  2i  or  32  feet  in  width. 
Walks  should  gi-nerally  be  left  in  grass  which  forms 
part  of  a  continuous  lawn,  such  being  better  in  appear- 
ance and  more  easily  maintained  than  those  made  of 
gravel.  The  location  of  the  drives  will  determine  the 
shape  and  size  of  the  sections.  The  plans  should  be 
made  after  a  careful  study  of  the  ground  in  question, 
the  drives  being  placed  so  that  they  will  have  easy 
grades,  command  good  views,  and  be  as  few  as  possible 
without  being  more  than  300  or  400  feet  apart.  When 
the  ground  is  irregular  in  shape,  or  has  steep  slopes,  or 
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contains  streams  or  lakes  or  valuable  trees,  these  condi- 
tions may  make  it  necessary  to  construct  more  drives 
than  would  otherwise  be  desirable.  They  can  generally 
be  staked  out  on  the  ground  by  eye  with  a  better  etfect 
than  if  drawn  first  in  an  office  by  the  use  of  some  geo- 


1233.  A  free  and  open  center. 


1234.   A  flank  planting,  leaving  the  center  free. 

metrical  curve.  They  should  nearly  always  be  curved 
to  produce  the  most  pleasing  result,  a  curved  driveway 
being  interesting  because  :  ( 1 )  when  the  margins  are 
properly  planted  certain  portions  of  the  ground  are 
always  hidden;  (2)  they  insure  varied  effects  of  light 
and  shade;  (3)  they  make  the  average  distance  from 
the  cemetery  entrance  to  the  lots  shorter  than  if  one 
follows  straight  lines  and  turns  right  angles. 

An  open  tract,  to  begin  with,  is  in  many  ways  prefer- 
able to  one  that  is  thickly  wooded,  but  groups  of  trees 
or  single  specimens  that  have  broadened  out  in  a  natural 
way  would  be  very  valuable,  since  they  would  help  to 
take  away  the  naked,  forbidding  appearance  of  land 
newly  planted  with  young  trees.  On  a  vacant  area,  it 
is  usually  advisable  to  plant  some  large  trees  for  the 
sake  of  immediate  effect.  These  can  be  grouped  about 
the  entrance,  a  fork  in  the  drives,  the  top  of  a  hill,  the 
margin  of  a  lake,  or  other  distingtiishing  position.  The 
objection  to  a  piece  of  land  covered  with  thick  woods 
is  that  the  necessary  thinning  to  get  sufficient  open  space 
will  leave  tall,  spindling  trees,  unused  to  exposure. 
These,  while  not  very  attractive  in 
themselves,are  verylikely  todieandare 
liable  to  be  blown  down.  If  there  are 
thick  woods  in  the  land  chosen,  the 
trees  selected  to  remain  should  be  those 
that  are  healthiest  and  have  the  low- 
est branches.  Some  of  the  trees  re- 
moved might  be  cut  off  at  the  ground, 
when  the  sprouts  springing  from  the 
stump  will  form  beautiful  bush-like 
specimens. 

The  necessary  buildings  will  vary 
with  the  size  of  the  cemetery,  but  they 
should  always  be  modest  in  appearance 
and  suitably  embellished  with  shrub- 
bery and  vines.  The  office  would  natu- 
rally be  placed  near  the  entrance  to 
avoid  unnecessary  walking,  but  it 
should  not  be  placed  immediately  on 
'the  highway  or  public  street.  The 
large  arch  frequently  built  over  the 
gateway  is  usually  too  pretentious  in 
appearance  and  not  in  keeping  with 
the  character  of  the  grounds.  A  nat- 
ural archway  of  living  trees  would  be 
better.  The  chapel,  if  any,  should  be 
built  well  within  the  grounds  to  give  it 
greater  seclusion  and  quietness. 
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Whether  there  should  be  greeohouses  or  not  cannot 
be  discussed  here  on  account  of  the  limits  of  this  article. 
It  may  simply  be  said  that  with  the  greater  variety  of 
flowering  trees  and  shrubs  which  we  have  to  choose  from, 
is  well  as  the  thousands  of  hardy,  flowering,  herbaceous 
plants,  most  beautiful  effects  can  be  produced  without 
the  expense,  the  continual  labor  and  the  bare  beds  more 
than  half  the  year,  which  would  follow  the  construction 
of  greenhouses.  Usually  the  selection  for  planting  of 
material  found  growing  in  the  adjacent  country  will  help 
to  produce  satisfactory  results  with  little  expenditure 
of  money  and  time.  To  prevent  intrusion,  a  fence  along 
the  boundary  of  the  cemetery  is  necessary,  but  this  can 
be  a  simple  inexpensive  wire  fence,  serving  in  places  as 
a  support  for  vines,  and  in  places  being  hidden  by  a 
belt  of  trees  and  shrubbery.  No  one  would  now  make 
the  cemetery  dreary  by  confining  the  planting  to  spruces 


a  meeting  of  the  Association  of  American  Cemetery 
Superintendents,  hekl  at  Boston,  in  1890,  the  following 
rules  were  recommended  by  a  unanimous  vote  of  those 
in  attendance  ; 

Rule  1  :  (This  should  be  a  general  rule,  stating  the 
authority  and  conditions  on  which  lots  are  sold  and  the 
restrictions  on  transfers.  The  rule,  of  course,  would 
have  to  be  varied  according  to  conditions  existing  in 
each  cemetery.) 

Rule  2  ;  The  Trustees  desire  to  leave  the  improve- 
ments of  lots,  as  far  as  possible,  to  the  taste  of  the 
owners  ;  but,  in  justice  to  all,  they  reserve  the  right, 
given  them  by  law,  to  exclude  or  remove  from  any  lot 
any  headstone,  monument  or  other  structure,  tree,  plant 
or  other  object  whatever  which  may  conflict  with  the 
regulations,  or  which  they  shall  consider  injurious  to 
the  general  appearance  of  the  grounds  ;    but  no  trees 


1235.  A  structural  foliaee  mass,  with  rugeed  sky  line  and  irregular  eround  plan,  and  embellished  with  flowers  on  the  margin. 


and  weeping  willows.  On  the  contrary,  every  effort  is 
made  to  secure  bright,  cheerful  effects  by  the  selection 
of  all  kinds  of  flowering,  happy-looking  plants.  The 
modern  cemetery  becomes  in  fact  a  sort  of  arboretum. 
It  includes  some  evergreens  which  are  most  suitably 
grouped  along  the  boundary  belt,  and  which  should  con- 
tain all  kinds  of  hardy  pines,  as  well  as  the  more  stiff 
and  formal  spruces.  The  planting  of  Norway  spruces 
has  in  many  places  been  overdone.  The  development  of 
attractive  landscapes  in  cemeteries  is  of  so  much  im- 
portance that  Mr.  Strauch.  who  was  the  greatest  ceme- 
tery designer  that  we  have  had,  used  to  call  the  present 
method  "the  landscape  lawn  plan." 

A  good  landscape  in  the  cemetery  is  usually  the  result 
of  years  of  growth.  It  must  first  be  carefully  designe'd, 
and  then  receive  care  and  attention  from  some  one 
familiar  and  in  sympathy  with  the  scheme  adopted.  To 
insure  such  attention,  and  to  protect  the  interest  of  all 
lot-owners,  as  well  as  to  maintain  the  dignity  and  char- 
acter of  a  city  of  the  dead,  rules  have  been  adopted  by 
all  leading  cemeteries.  These  rules  are  the  result  of 
study  and  experience  on  the  part  of  many  men.     At 


growing  within  any  lot  shall  be  removed  or  trimmed 
without  the  consent  of  the  Trustees. 

Rule  3  :  Lot-owners  may  have  planting  or  other  work 
done  on  their  lots  at  their  expense,  upon  application  to 
the  Superintendent.  No  workmen  other  than  employees 
of  the  cemetery  will  be  admitted  to  the  cemetery  except 
for  the  purpose  of  setting  stone-work. 

Rule  4  :  No  iron-  or  wire-work,  and  no  seats  or  vases 
will  be  allowed  on  lots,  excepting  by  permission  of  the 
Trustees,  and  when  any  article  made  of  iron  begins  to 
rust,  the  same  shall  be  removed  from  the  cemetery. 

Rule  5 :  The  Trustees  desire  to  encourage  the  planting 
of  trees  and  shrubbery,  but,  in  order  to  protect  the  rights 
of  all  and  to  secure  the  best  general  results,  they  require 
that  such  planting  shall  be  done  only  in  accordance  with 
the  directions  of  the  Superintendent  of  the  cemetery. 

Rule  6  :  No  coping,  nor  any  kind  of  enclosure,  will  be 
permitted.  The  boundaries  of  lots  will  be  marked  by 
corner-stones,  which  will  be  set  by  the  cemetery,  at  the 
expense  of  the  lot-owner,  with  the  centers  upon  the  lines 
bounding  the  lot.  Corner-stones  must  not  project  above 
the  ground  and  must  not  be  altered  nor  removed. 
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Rule  7  :  No  lots  shall  be  filled  above  the  established 
grade, 

Rule  8  :  All  interments  in  lots  shall  be  restricted  to 
the  members  of  the  family  or  relations  of  the  lot-owner. 

Rule  9  :   No  disinterment  will  be  allowed  without  the 


-*^^ss 


U36    A  good  planting  on  the  boundary 
Ab  nust  this  backgrouiul   fluwers  would  look  well 


permission  of  the  Trustees,  of  the  lot-owner,  and  of  the 
next  of  kin  of  the  deceased. 

Rule  10  :  Mounds  over  graves  should  be  kept  low,  not 
exceeding  four  inches  in  height  ;  and  stone  or  other 
enclosures  around  graves  will  not  be  allowed. 

Rule  11  :  Foundations  for  all  monuments,  headstones, 
etc.,  shall  be  built  by  the  cemetery  at  the  expense  of  the 
lot-owner,  and  fifteen  days'  notice  must  be  given  for  the 
building  of  foundations.  The  cost  of  the  same  must  be 
paid  in  advance. 

Rule  12  :  Every  foundation  must  be  at  least  as  wide 
and  as  long  as  the  base  stone  resting  upon  it,  and  must 
not  project  above  the  surface  of  the  ground.  All  foun- 
dations must  extend  as  low  as  the  bottom  of  the  grave. 

Rule  13  :  Only  one  monument  will  be  permitted  on  a 
family  burial  lot. 

Rule  14  :  (This  should  be  a  rule  limiting  the  height 
of  headstones,  and  the  lower  this  limit  is  made  the  bet- 
ter.    Even  with  the  lawn  is  considered  best.) 

Rule  15  :  All  stone-  and  marble-works,  monuments  and 
headstones  must  be  accepted  by  the  Superintendent  as 
being  in  conformity  with  the  foregoing  rules  before 
being  taken  into  the  cemetery. 

Rule  IG:   No  monument,  headstone  or  cop 
ing,   and    no   portion    of    any   vault    above  '^ 

ground,  shall  be  constructed  of  other  mater 
ial  than  cut  stone  or  real  bronze.  No  artific 
ial  material  will  be  permitted. 

Rule  17:  The  Trustees  wish,  as  far  as  pos 
sible,  to  discourage  the  building  of  vault**  t^ 

believing,  with  the  best  landscape  gardeners  "^^ 

of  the  day,  that  they  are  generally  injurious  "  ■* 

to  the  appearance  of  the  grounds,  and,  un 
less  constructed  with  great  care,  are  apt  t 
leak  and  are  liable  to  rapid  decay,  and  n 
the  course  of  time  to  become  unsightly 
ruins.  Therefore,  no  vaults  will  be  per 
mitted  to  be  built  unless  the  designs  for 
the  same  are  exceptionally  good,  and  the  ■' 
construction  is  solid  and  thorough.  The  de 
signs  must  be  submitted  to  the  Trustees 
and  will  not  be  approved  tinless  the  struc 
ture  would,  in  their  judgment,  be  an  archi 
tectural  ornament  to  the  cemetery. 

Rule  18  :    Material    for    stone    or  marble 
work  will  not  be  allowed  to  remain  in  the 
cemetery  longer  than  shall  be  strictly  neces- 
sary, and  refuse  or  other  unused  material 
must  be  removed  as  soon   as  the  work  is  completed. 
In  case  of  neglect  such  removal  will   be  made   by  the 
cemetery  at  the  expense  of  the  lot-owner  and  contractor, 
who  shall  be  severally  responsible.    No  material  of  any 
kind  will  be  received  at  the  cemetery  after  12  o'clock  m. 
on  Saturdays. 


Rule  19  :  The  Trustees  shall  have  the  right  to  make 
exceptions  from  the  foregoing  rules  in  favor  of  designs 
which  they  consider  exceptionally  artistic  and  ornamen- 
tal, and  such  exceptions  shall  not  be  construed  as  a 
rescission  of  any  rule. 

Rule  20  :  It  shall  be  the  duty  and  right  of 
the  Trustees  from  time  to  time  to  lay  out  and 
alter  such  avenues  and  walks,  and  to  make  such 
rules  and  regulations  for  the  government  of  the 
grounds  as  they  may  deem  requisite  and  proper 
and  calculated  to  secure  and  promote  the  gen- 
eral object  of  the  cemetery. 

Rule  21  :  The  Superintendent  is  directed  to 
enforce  the  above  regulations,  and  to  exclude 
from  the  cemetery  any  person  wilfully  violating 
the  same. 
Cemeteries  should  be  established  upon  a 
is  to  enable  those  in  authority  to  take  uni- 
form care  of  the  grounds  for  all  time.  The 
prices  charged  for  lots  should  be  high  enough 
to  enable  a  fund  to  be  set  aside  that  will  yield 
an  annual  income  sufficient  to  pay  all  necessary 
general  expenses.  In  laying  out  a  new  ceme- 
tery, those  in  charge  should  seek  the  best  ad- 
vice available.  Such  advice  should  be  based  on 
a  thorough  knowledge  of  Landscape  Gardening 
and  the  special  needs  of  burial  grounds.  Much 
information  can  be  obtained  by  visiting  Spring 
(Trove,  at  Cincinnati,  Ohio,  generally  recognized 
as  the  pioneer  of  park-like  cemeteries,  and  perhaps  the 
best  example  in  the  world.  Oakwoods  Cemetery,  at 
Troy,  N.  Y. ;  Swan  Point  Cemetery,  at  Providence, 
R.  I.,  and  Forest  Hills,  at  Boston,  Mass.,  are  some  of 
the  prominent  examples  of  the  system  now  in  vogue. 
Graceland  Cemetery,  at  Chicago,  111.,  although  much 
smaller  in  area  than  those  already  mentioned,  contains 
some  good  landscape  effects.  There  are  many  other 
cemeteries  in  the  vicinity  of  the  large  cities  of  the 
United  States  which  can  be  commended  on  account  of 
the  good  taste  displayed  in  them.  There  are  others, 
like  Mt.  Auburn  of  Boston,  Greenwood  of  Brooklyn  and 
Laurel  Hill  of  Philadelphia,  which,  while  containing 
many  beautiful  trees  and  expensive  monuments,  in- 
clude also  many  fences,  railings,  copings  and  hedges 
that  serve  as  examples  of  what  to  avoid  rather  than  to 
imitate. 

Our  leading  cemeteries  should  keep  pace  with  the  best 
thought  of  the  times,  with  tne  best  theories  of  religion, 
science  and  economics.  They  should  be,  as  the  name 
implies,  sleeping  places  — places  of  rest  and  freedom 
from   intrusion.     It  seems  natural   that  people  should 
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1237.    An  artistic  group-planting  alongside  a  walk. 

select  for  such  a  place  the  very  best  production  of  land- 
scape-art, a  place  where  spreading  lawns  give  a  cheer- 
ful warmth  and  sunlight ;  where  pleasing  vistas  show 
distant  clouds  or  the  setting  sun  ;  where  branching  trees 
give  grateful  shade,  furnish  pleasing  objects  to  look  at, 
and  places   for  the  birds  to  come  each  year  and  sing 
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again  their  welcome  songs  ;  where  blossoming  shrubs 
delight  the  eye,  perfume  the  air,  and  make  attractive 
resting  places.  Such  places  may  seem  to  exist  more 
for  the  living  than  for  the  dead,  but  the  living  are  the 
ones  that  need  them.  If  it  seems  natural  to  select  a 
most  beautiful  park,  a  real  picture,  we  might  say,  for  a 
sleeping  place,  it  seems  strange  to  put  into  this  picture 
obelisk  after  obelisk,  stone  posts  and  slabs  of  all  shapes 


1238.  A  group  which  has  been  spoiled  by  the  pruning  shears 


and  sizes,  and  stone  tombs  within  whose  walls  their 
owners  hope  to  have  their  dead  liodies  preserved  for- 
ever. The  history  of  sepulture  shows  the  futility  of 
trying  to  preserve  one's  body  or  one's  name  with  the  help 
of  stone.  A  man  can  only  hand  his  name  down  to  pos- 
terity by  his  own  work,  and  even  if  his  body  should  be 
preserved  as  long  as  were  those  of  the  ancient  Egyp- 
tians, it  might  finally  be  used  only  to  propel  a  locomo- 
tive or  a  steamboat.  These  facts  should  be  recognized 
in  the  modern  cemetery.  The  ground  should  assist  in 
changing  the  body  back  into  organic  forms  or  to  receive 
the  ashes,  if  the  quicker  process  of  cremation  is  adopted. 
The  scenery  should  solace  those  that  are  bereft. 

It  is  repugnant  to  our  best  feelings  to  use  the  same 
land  over  and  over  again,  as  is  done  in  many  cities  in 
Europe  and,  to  some  extent,  in  the  United  States.  A 
cemetery  is  frequently  spoken  of  as  the  last  resting  place, 
and  it  serves  mankind  best  when  it  is  so  in  fact,  since  in 
that  case,  after  it  has  served  its  purpose  of  purification, 
it  becomes  a  park,  a  breathing  place  for  the  people  of 
the  city,  whose  growth  is  likely  to  crowd  the  vicinity  with 
houses.  The  memory  of  past  generations  will  certainly 
be  sweeter  if  it  is  associated  with  trees,  than  if  it  is 
connected  with  tombs,  catacombs  and  pyramids.  The 
problem  presented  to  cemetery  associations  is,  there- 
fore, how  to  secure  the  most  pleasing  combinations  of 
growing  plants,  including  trees,  shrubs,  flowers  and 
grass  ;  the  most  satisfactory  views  ;  the  most  harmo- 
nious and  restful  park,  for  the  cemetery  is  really  a 
memorial  prfrk. 

Those  seeking  information  on  this  subject  will  find  it 
in  the  histories  of  the  various  cemeteries  and  in  ency- 
clopsedias.  The  development  of  the  landscape  idea  in 
connection  with  cemeteries  is  given  in  some  of  the  re- 
ports of  those  institutions,  that  of  Spring  Grove  for  the 
year  1869  being  especially  valuable.  The  reports  of  the 
Association  of  American  Cemetery  Superintendents  con- 
tain many  papers  of  interest.  The  volumes  of  the 
"Modern  Cemetery,"  afterwards  the  "Park  and  Ceme- 
tery." the  only  periodical  devoted  to  the  interests  of 
burial  places,  contain  articles  relating  to  all  phases  of 
the  subject.  All  books  relating  in  any  way  to  Land- 
scape Gardening  are  of  value  in  cemetery  work,  since 
they  treat  of  all  its  natural  features. 

O.   C.   SiMONDS. 

LANTANA  fold  name,  once  applied  to  a  Viburnum). 
Verbeniice(p.  Perhaps  a  half  hundred  species  of  herbs 
or  shrubs,  sometimes  half -climbing,  with  opposite  rough 
dentate  leaves,  and  spikes  or  cymes  of  small  verbena- 
like  flowers.  They  are  natives  of  the  tropical  and  sub- 
tropical parts  of  Asia,  Africa  and  America.  Fls.  small, 
gamopetalous,  the  calyx  very  small,  the  corolla  some- 
what irregularly  4-5-parted,  the  corolla  tube  slender  : 
stamens  4,  didynamous:  ovary  2-loculed,  becoming  a 
fleshy  or  dryish  drupe  with  2  nutlets.  The  bracts  sub- 
tending the  head  often  imitate  an  involucre.  Verbena 
differs  in  having  akene-like  nutlets  and  long-tubular  5- 
toothed  calyx. 


Lantanas  have  been  long  in  cultivation,  and  it  is  difli 
cult  to  refer  the  garden  forms  to  botanical  species.    The 
species  themselves  are  confusing.    Most  of  the  garden 
kinds  are  of  the  L.  Camara  type.     There  are  several 
Camara-like  species  which  probably  have  hybridized  to 
produce  these  forms;  but  Voss,  the  latest  garden  mono- 
grapher, regards  these  species  as  only  forms  of  L.  Ca- 
mara (preferring,  however,  to  use  the  name//.  «c?/7ea/a). 
Accepting  L.  Camara  in  Voss's  sense,  the  garden 
Lantanas  may  be   said  to  be  derived  from  that 
species;  and  this  view  is  adopted  below.  Monogr. 
by  J    C.  Schauer,  DC.    Prodr.  xi.  594-fi09. 

L.  H.  B. 
The  Lantana  has  been  improved  in  its  useful- 
ness as  a  bedding  plant  of  late  years,  largely 
through  the  efforts  of  French  hybridizers.  The 
>  older  varieties  were  mostly  rather  tall  and  lanky, 
*  later  in  coming  into  bloom,  and  dropped  their 
flowers  badly  after  rain  storms,  but  were  showy 
in  warm  and  dry  weather.  The  new  varieties  are 
Iwarf,  spreading  and  bushy  in  habit,  early  and 
tree  flowering,  and  the  heads  or  umbels  of  bloom 
average  much  larger,  with  florets  in  proportion; 
nor  do  they  drop  ofl:'  from  the  plants  as  the  old 
varieties  did  in  bad  weather.  These  newer  kinds 
are  not  as  well  known  as  they  should  be.  They  are  very 
desirable  for  any  situation  where  sun-loving  bedding 
plants  are  used,  in  groups  or  borders,  window-boxes,  bas- 
kets and  vases.  The  Lantana  is  not  particular  as  to  soil, 
and  flourishes  provided  the  exposure  is  sunny  and  the 
soil  well  supplied  with  moisture,  at  least  until  a  fair 
growth  has  been  made.  When  well  established  it  does 
not  seem  to  mind  drought,  and  continue  bright  and  at- 
tractive in  the  hottest  weather.  It  should  not  be 
transplanted  out  in  the  open  before  danger  of  frost  is 
over.  If-  the  old  plants  are  wanted  for  propagation,  cut 
them  back  and  transfer  to  pots  early  in  September,  and 
when  they  start  into  new  growth  the  soft  wood  will  fur- 
nish cuttings  that  root  easily.  Keep  young  stock  in  a 
warm  position  through  the  winter  months,  and  repot  in 
April. 

Save  the  old  plants,  after  Jack  Frost  has  nipped  their 
freshness  late  in  the  fall,  prune  severely  back,  remove 
them  indoors,  giving  them  a  temperature  anywhere 
above  40°,  and  with  a  little  attention  and  fresh  soil, 
every  plant  will  be  a  perfect  specimen,  covered  with 
bloom  in  May.  Gardeners  train  them  into  fine  standards, 
as  prim  and  shapely  as  need  be.  Among  the  French 
varieties  the  most  representative  are  Argus,  orange  with 
yellow  center;  Tethys,  canary  yellow;  A.  Claveau,  sil- 
very rose  with  yellow  center.  These  are  very  dwarf 
spreading  growers,  about  8  in.  high.  Amiel  is  semi- 
dwarf,  orange-red  with  yellow  center,  bright  and  showy ; 
Prot^e  belon-gs  to  the  .'^ame  class,  rose  color,  yellow- 
shaded  center;  Delicatissima  is  a  trailing  or  creeping 
sort,  with  slender  stems,  small  leaves  and  dainty  flow- 
ers of  pink  and  lavender;  La  Pluie  d'Or,  golden  yellow, 
is  a  standard  variety  among  the  older  kinds. 

Grove  P.  Rawson. 

A.    Plant  often  spiny:  fruit  juicy. 

Camera,  Linn.  (X.  (7r(/ie^/r/.  Linn.).  Fig.  1239.  Small 
shrub,  1-4  ft.  high,  hairy,  sometimes  with  short,  hooked 
prickles:  Ivs.  rather  thick,  rugose,  scabrous  above  but 
pubescent  beneath,  ovate  or  cordate-ovate,  mostly  short- 
acuminate,  crenate-dentate,  the  petioles  short:  clusters 
of  fls.  on  strong  axillary  peduncles  which  may  or  may 
not  exceed  the  Ivs. :  fls.  in  a  dense,  nearly  flat-topped 
head,  usually  opening  yellow  or  pink  but  changing  to 
orange  or  scarlet,  the  bracts  narrow  and  not  conspicu- 
ous. Trop.  Amer..  extending  north  to  Texas  and  S.  Ga. 
B.M.  96.  L.B.C.  12:1171  (as  L.  scabrida,  Ait.). -In  the 
wild,  the  plant  may  grow  10  ft.  high,  and  it  is  usually 
prickly  (hence  the  name  L.  acuJeafa  of  Linn;eus).  The 
cultivated  plant  is  less  prickly  or  even  unarmed.  The 
plant  has  a  strong  smell,  but  the  ease  with  which  it  can 
be  made  to  produce  an  almost  continuous  supply  of 
bloom  renders  it  a  popular  greenhouse  and  bedding  sub- 
ject. Color  of  fls.  varies  on  different  plants.  Of  late 
years  the  Lantanas  have  been  neglected  by  florists,  but 
improved  varieties  are  now  bringing  it  into  favor  again. 

Var.  nivea  {L.  nivea.  Vent.).  Fls.  white,  the  outer 
ones  becoming  bluish:  heads  rounder.    B.M.  1946. 
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Var.  mutdbilis  (L.  nivea,  var.  mnliibiUs,  Hook.)- 
Remarkable  for  the  change  of  color  in  the  nearly  globu- 
lar heads:  in  little  more  than  a  day  the  fls.  may  change 
from  white  through  yellowish,  lilac,  rose  and  blue.  The 
outer  fls.  open  white  and  run  through  yellowish,  rose 
and  lilac;  the  inner  ones  open  yellowish.  B.JI.  3110. 
R.H.  1852:461. 


1239.   Lantana  Camara  (X  %) 


Var.  mista  (£.  mlsin.  Linn.  Not  spelled  mixta  by 
Linnaeus,  although  it  is  so  spelled  by  later  authors). 
Outer  fls.  opening  yellowish  and  becoming  saffron  and 
brick-red;  inner  fls.  yellow,  changing  to  orange. 

Var.  crdcea  {L.  crdcen,  Jacq.).  Fls.  opening  sulfur- 
yellow  and  changing  to  safiEron.    R.H.  1852:46L 

Var.  sanguinea  (L.  sangu'inea,  Medic).  Pis.  opening 
saffron-yellow,  changing  to  bright  red. 

purpilrea,  Hornem.  Erect  :  branches  4-angled  and 
somewhat  hairy,  with  few  recurved  spines:  Ivs.  ovate, 
narrowed  into  a  petiole,  acuminate,  serrate-crenate,  ru- 
gose: fls.  purple,  very  pretty,  in  hemispherical-umbel- 
late heads,  the  bracts  short  and  lance-subulate.  S.  Amer. 
-Int.  by  Pranceschi,  1900.    A  form  of  L.  Cnmara  I 

AA.  P!a>it  never  spiny:  fruit  thin-fleshed,  usnatli/  not 
juicy. 
triSdlia,  Linn.  (L.  annua,  Linn.).  Half-shrubby, 
hairy:  Ivs.  ovate-lanceolate  or  elliptic-oblong,  pointed, 
crenate-dentate,  in.'Vsor4's:  heads  becoming  ovoid  or 
oblong,  the  involucre  not  conspicuous:  fls.  rose-lilac 
varying  to  white,  with  yellow  throat:  fr.  rather  pulpy, 
showing  well  amongst  the  bracts.  Trop.  Amer.  B.M. 
1449. —  The  name  L.  annua  seems  to  have  been  applied 
to  young  plants,  on  the  impression  that  they  were 
annuals.  The  picture  of  L.  annua  in  B.M.  1022  is  quite 
as  likely  to  be  a  form  of  L.  Camara.  Little  known  in 
cult. 

Sellowiina,  Link  and  Otto  (L.  deUcatlssima,  Hort.?). 
Weeping  or  Trailing  Lantana.  Twiggy,  slender  plant 
with  lopping  or  trailing  pubescent  branches:  Ivs.  small, 
ovate,  tapering  below,  close-toothed :  fl.s.  small,  in  long- 
stalked  small  heads,  rosy  lilac,  the  outer  bracts  or  scales 
of  the  involucre  broad-ovate  and  hairy  and  half  or  less 
as  long  as  the  slender  pubescent  corolla  tube.  S.  Amer. 
B.M.  2981.  B.  3:115.  R.H.  1852:461?-A  very  profuse 
bloomer  in  both  winter  and  summer,  and  most  desirable 
for  pot  or  ba.sket  culture.  Should  be  better  known. 
Verbeua-like.    The  plant  seems  to  be  an  escape  in  Pla. 

involucr&ta,  Linn.  Low,  much-branched  bush,  with 
obscurely  4-angled  gray  branches,  and  blunt,  ovate. 
small,  crenate-dentate  Ivs.:  fls.  small,  nearly  or  quile 
equalled  by  the  ovate  involucre  bracts.  Trop.  Amer., 
reaching  N.  to  S.  Pla.  .and  S.  Tex.  — Said  to  be  occasion- 
ally cult,  indoors  for  the  light  lilac  or  white  fls. 

L.  H.  B. 


LAPAGERIA 

L&PAGfiRIA  1  the  Empress  Jos.-phine,  nie  Tascher  de 
La  Pagerie).  Lilidceo!.  Chilean  Bellflower.  A  sin- 
gle species  of  noble,  half-hardy  evergreen  climber,  al- 
lied to  the  smilaxes.  Lvs.  alternate,  lance-ovate  or  cor- 
date-lanceolate, 3-5-nerved,  acuminate:  fls.  large  and 
showy,  bell-shaped,  hanging  singly  from  the  upper  axils 
or  somewhat  racemose  at  the  end  of  the  vine,  about 
3  in.  long;  stamens  6,  borne  on  the  torus  or  slightly  at- 
tached to  the  base  of  the  inner  .segments,  shorter  than 
the  perianth:  ovary  sessile  and  1-locuIed,  with  3  parietal 
placent£e,  ripening  into  a  3-angled,  oblong,  fleshy,  inde- 
hiscent.  berry-like  beaked  fruit,  and  bearing  nearly 
globular  seeds  imbedded  in  the  pulp.  L.  rdsea,  Ruiz  vV; 
Pavon,  is  the  only  species.  Fig.  1240.  It  has  rose-col- 
ored or  rose-crimson  fls.,  with  lighter  spots.  Chile. 
B.M.  4447.  F.S.  5:491;  20:2059-60.  R.H.  1850:101.  Gt. 
46:1445;  47,  p.  101.  G.C.  lU.  20:057  (fruits);  25:45. 
Gn.  34,  p.  321;  48,  p.  475;  49:1056;  55,  p.  57.  Gng.  5:356. 
Mn.  7:191.  Var.  albiflbra,  Hook.  (var.  dlbu,  Hort.),  has 
white  or  whitish  fls.  B.M.  4892.  R.H.  1852:441.  P.S. 
20:2059-60.  Gn.  41,  p.  53;  49:1056  and  p.  175;  54,  p.  277. 
A.G.  13:745  (poor).  Gng.  2.187;  5:356.  A  double-fld. 
form  of  the  white  variety  is  shown  in  G.C.  II.  17:777. 
The  species  is  variable  in  vigor,  floriferousness,  size, 
color  and  substance  of  bloom,  and  there  are  a  number 
of  named  horticultural  subvarieties.  Lapagerias  are 
tall-twining  plants,  suitable  for  rafters  or  walls  in  cool- 
houses,  or  for  culture  in  the  open  in  the  milder  parts  of 
the  country.  They  are  usually  propagated  from  layers, 
but  stronger  plants  usually  are  obtained  from  seeds,  al- 
though varieties  may  not  come  true.  The  first  live 
plants  were  introduced  into  England  in  1847  Lapage- 
rias should  be  seen  more  frequently  in  America.  Fran- 
ceschi  says  that  in  California  the  plant  prefers  shady 
places  "where  the  atmosphere  will  never  become  too 
dry." 

Lapageria  rosea  and  Philesia  bnxifolia  have  been 
hybridized  by  Veitch,  producing  a  plant  known  as  Phil- 
ayeria  Veitchii,  Mast.  (G.C.  1872:358).  Philesia  af- 
forded the  pollen.  It  is  not  in  the  American  trade,  but 
is  a  most  interesting  plant  hybrid.  For  an  anatomical 
.study  of  it,  bearing  on  problems  of  hybridity,  see 
J.  M.  Macfarlane,  Trans.  Roy.  Soc.  Edinburgh,  37,  pt. 
1,  p.  207(1892).  L.  H.  B. 

It  is  by  no  means  an  easy  task  to  grow  Lapagerias. 
They  do  best  planted  out  into  a  cool  greenhouse,  where 
only  the  morning  sun  strikes  them.  If  the  border  or  bed 
in  the  greenhouse  is  on  a  naturally  sandy  or  gravelly 
subsoil,  so  that  the  natural  drainage  is  perfect,  it  is  an 
ideal  place  for  these  plants.  They  like  a  deep  bed  of 
sand  or  gravel  underneath  their  roots,  where  abundance 
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of  water  can  be  applied  during  the  spring  and  summer 
months  and  where  the  drainage  is  perfect.  Light  peaty 
loam  is  best,  and  after  plant.s  are  fully  established  they 
like  plenty  of  liquid  fertilizing.    The  soil,  in  all  cases. 
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must  be  open  an<l  sandy.  They  should  be  trained 
against  a  wall,  facing  either  the  east  or  north.  Abun- 
dant syringing,  temperature  not  to  exceed  50°  to  60°  at 
night,  and  even  as  low  as  45°  at  night  in  winter,  plenty 
of  air,  — these  are  requisites.  In  winter  they  require  but 
little  water  except  spraying  when  the  temperature  war- 
rants it.  Where  no  such  sandy  strata  or  subsoil  exists 
it  must  be  provided,  but  care  must  be  taken  that  they 
are  not  crowded  into  an  obscure  corner  where  the  soil 
will  not  dry  out,  as  otherwise  it  will  sour  and  the  plants 
not  do  well.  The  roots  must  not  be  put  too  deep,  as  the 
plant  is  a  shallow  rooter.  If  no  sand-bed  can  be  had  it 
is  best  to  have  the  young  plants  in  shallow  pans,  and, 
breaking  the  bottom,  set  them  into  such  a  prepared 
bed,  sinking  the  pans  until  the  roots  go  out  into  the 
prepared  bed.  In  their  native  homes  Lapagerias  grow 
where  plenty  of  water  falls  during  their  growing  sea- 
son and  where  they  are  semi-dormant  the  rest  of  the 
year.  They  flower  from  the  well-ripened  and  matured 
wood  of  a  strong  growth.  Propagation  is  effected  by 
by  means  of  layers  or  from  seeds,    h.  A.  Siebrecht. 

LAPEIRO0SIA.    Preferably  spelled  Lapei/rousia. 

LAFEYROtrSIA  ( Jean  Francois  GaloupdeLapeyrouse, 
distinguished  French  naval  officer,  born  1741).  IridA- 
ceoe.  About  32  species  of  African  bulbs,  something  like 
Freesias,  but  with  blue  or  red  fls.,  which  are  produced  in 
summer  instead  of  spring.  They  can  be  grown  outdoors 
in  the  North  with  some  winter  covering,  and  are  said  to 
be  quite  hardy  south  of  Washington,  D.  C,  if  planted 
deep.  By  American  dealers  they  are  still  listed  under 
the  name  of  Anomatheca,  which  Baker  has  reduced  to 
one  of  the  3  subgenera  of  Lapeyrousia,  characterized  by 
having  several  Ivs.  forming  a  2-ranked  basal  rosette,  ac- 
companied by  a  long,  branched  stem.  Lapeyrousia  is 
further  distinguished  from  Freesia  by  having  a  more 
slender  perianth-tube,  with  the  stamens  inserted  at  the 
throat  instead  of  below;  also  by  the  ovules  being  more 
regularly  superposed  instead  of  crowded  together.  The 
species  of  Lapeyrousia  have  an  egg-shaped  or  globose 
corm  about  H  in.  thick,  and  matted  with  tunics  :  Ivs. 
linear  or  sword-shaped:  Inflorescence  various,  often  a 
loose,  1-sided,  more  or  less  zigzag  spike,  as  in  Freesia: 
fls.  variously  colored,  1-2  in.  across;  perianth  tube  long 
or  short;  segments  spreading,  3  larger  than  the  other 3. 
Monographed  by  Baker  in  his  "Hand  book  of  the  Iridea?," 
and  also  in  the  African  floras. 

These  plants  will  probably  never  have  anything  like 
the  degree  of  popularity  enjoyed  by  Freesias,  because  of 
their  later  season  of  bloom  and  lack  of  fragrance.  Prob- 
ably the  most  popular  kind  is  i.  crnenta,  which  grows 
6-10  in.  high,  blooming  in  summer  and  fall.  In  a  shel- 
tered and  in  light,  porous  soil  it  generally  succeeds  in 
the  North  without  any  protection,  but  the  bulbs  are 
safer  in  very  severe  winters  under  a  covering  of  litter 
or  straw.  The  bulbs  increase  rapidly,  and  should  be  di- 
■vided  every  few  years  before  they  become  too  crowded. 

A.    Color  of  fls.  chiefly  blue  or  violet. 

corymbdsa,  Ker.  (Anomatheca  conjmbdsa,  Hort.  A. 
Blanc).  This  belongs  to  the  S)ibgenus  Ovieda,  having 
usually  1-2  basal  Ivs.,  while  the  next  3  species  belong  to 
the  subgenus  Anomatheca,  having  more  numerous  Ivs. 
L.  corymbosa  has  1  basal  leaf  which  is  spreading,  sword- 
shaped,  4-6  in.  long:  inflorescence  a  dense  flat-topped 
•cluster  of  as  many  as  15  fls.  each  about  1  in.  across, 
with  practically  regular  segments,  blue,  with  a  star- 
shaped  white  figure  near  the  throat,  outlined  in  black 
after  the  fashion  of  Quedlinburg  Phlox.  B.M.  595.  J.H. 
111.32:379. 

AA.    Color  of  fls.  red,  uitli  S  darker  spots  at  the  base 

of  the  S  smaller  segments. 

B.    Size  of  fls.  2  in.  across. 

grandi!16ra,  Baker.  (A.grandiflbra.'Buker).  Lvs.  1  ft. 

or  more  long:    fls.  bright  red;    stamens  as  long  as   the 

segments;    the  3  style  branches  each  2-out.     B.M.  6924. 

—A  newer  species  than  cruenta,  and  perhaps  destined 

to  greater  favor.     Corm   globose    (ovoid   in  the  others 

here  described) . 


BB.    Size  of  fls.  1  in.  across. 

c.    Segments  bright  carmine. 

cruenta,  Benth.   {A.  cruhita,  Lindl.).     Lvs.   H-1  ft. 

long:   stamens  less  than  half  as  long  as  the  segments: 

the    3   style   branches    uncut.     B.R.    16:1369.      L.B.C. 

19:1857.    P.M.  1:103.    J.H.  III.  31:397. 

cc.    Segments  pale  red  or  rosy. 
jiincea,  Pourr.  (A.  juncea,  Ker.).     Lvs.  strap-shaped, 
(linear  in  the  2  preceding  species),  6-8  in.  long  :    sta- 
mens half  as  long  as  the  segments.  —  Less  known  in  cult, 
than  the  others.  j,  b.  Keller  and  W.  M. 

LAPPA.    See  Arctium. 

LARCH.    See  Larix 

LARDIZABALA  (after  the  Spanish  naturalist  Lardiz- 
abal  y  L'ril)e).  BerberidAceoi.  Six  species  of  S.  Ameri- 
can shrubby  climbers,  mostly  Chilean,  one  of  which  is 
cult,  outdoors  in  S.  Calif,  and  the  warmer  parts  of  Eu- 
rope. It  is  something  like  the  well  Known  hardy  vine 
Akehia  qiiinata,  having  similar,  odd-looking,  dark -col- 
ored fls.,  but  the  leaflets  iire  in  3's  instead  of  5's.  The 
leaves  may  be  once,  twice  or  thrice  teruate,  and  they 
are  dark  green,  glossy,  and  here  and  there  have  1  or  2 
almost  spiny  teeth. 

There  are  4  genera  of  the  Barberry  family  containing 
shrubby  climbers  that  are  cult.  Of  these  Akebia  is  the 
best.  Akebia  and  Hnllnillia  have  free  stamens:  Lardiza- 
bala  and  Stainitonia  have  monadelphous  stamens.  In 
all  of  these  tlif  sIm.hv  jiarts  are  the  6  sepals,  the  6  pet- 
als being  much  snuiUer  in  Lardizabala  and  absent  in 
Stauntonia.  Lardizabala  is  further  distinguished  from 
Stauntonia  by  having  once-  to  thrice-ternate  foliage  and 
oblong  berries,  while  Stauntonia  has  digitate  foliage 
with  3-7  leaflets. 

biternata,  Ruiz  &  Pav.  Lvs.  generally  once  ternate, 
particularly  in  the  flowering  branches:  Ifts.  rather  leath- 
ery, evergreen,  ovate,  dark  green  above,  paler  and  net- 
ted-veined  beneath:  staminate  fls.  in  a  dense  drooping 
spike,  containing  as  many  as  15  fls.  each  about  1  in. 
across,  with  ovate  dark  purplish  chocolate  colored  se- 
pals and  small  lanceolate  white  petals.  Chile.  B.M. 
4501.  Gn.  28,  p.  489. -Grows  about  12  ft.  high  against 
walls  in  warmer  parts  of  England.  The  fruit  is  said  to 
be  sold  in  the  Chilean  markets  and  cordage  is  made  of 
the  fiber.  w.  M.- 

LABIX  (ancient  Latin  name).  Coniferce.  Larch. 
Tamarack.  Ornamental  deciduous  coniferous  trees  of 
pyramidal  habit,  with  the  lvs.  linear  and  clustered  ex- 
cept on  young  shoots,  where  they  are  spirally  arranged, 
and  with  the  pistillate  fls.  often  very  conspicuous  by 
their  bright  purple  color:  cones  erect,  globose  to  ob- 
long, rarely  more  than  2  in.  long.  They  are  all  hardy 
North  except  the  Himalayan  L.  Griffithi,  and  are  often 
planted  as  park  trees,  chiefly  for  the  light  green  foliage 
and  the  regular  conical,  or  in  some  vars.  penduloiis, 
habit  The  most  beautiful  is  probably  L.  leptolepis, 
with  the  foliage  turning  bright  yellow  in  fall,  while  the 
others  assume  only  a  pale  yellow  color.  They  are  also 
very  valuable  forest  trees,  especially  for  the  northern 
and  mountainous  regions  ;  no  forest  tree  goes  farther 
north  than  the  Larcli,  reaching  in  N.  America  07°  and 
in  Siberia  72°  of  latitude  The  wood  is  hard,  heavy  and 
very  durable,  and  much  used  for  construction,  that  of 
L.  occidentalis  being  considered  the  best  of  all  Ameri- 
can conifers.  From  the  European  Larch  turpentine  is 
obtained.  The  bark  contains  tannin,  and  an  extract  is 
used  for  tanning  leather.  The  Larch  grows  in  almost 
any  kind  of  soil,  including  clay  and  limestone,  and  pre- 
fers a  somewhat  moist,  but  well-drained  soil  and  an 
open  situation;  the  American  Larch  grows  well  even  in 
swamps.  Unfortunately  several  insects  and  fungi  prey 
on  the  Larch,  and  sometimes  do  considerable  damage, 
especially  the  leaf-eating  larvee  of  some  moths.  Prop, 
usually  by  seeds  sown  in  spring,  and  the  young  seed- 
lings shaded;  vars.  are  grafted  on  seedlings,  mostly  on 
those  of  L.  decidua  {Suropmi ),  either  outdoors  by  whip- 
or  clef  t-graftingor  in  the  greenhouse  by  veneer-gratting ; 
they  may  also  be  increased  by  cuttings  of  nearly  ripened 
wood  under  glass  or  by  layers,  but  this  method  is  rarely 
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practiced.  Nine  species  in  tlie  colder  regions  of  the 
northern  hemisphere.  Staminate  lis.  small,  globose  to 
oblong,  solitary,  consisting  of  numerous  short-stalked, 
spirally  arranged  anthers;  pistillate  Us.  larger,  consist- 
ing of  several  or  numerous  scales,  with  2  naked  ovules 
at  the  base,  each  scale  borne  in  the  axil  of  a  much  longer 
bract;  cone  with  woody,  2-seeded  scales,  persistent  on 
the  axis;  seeds  with  large,  thin  wings,  ripening  the  lirst 
year.  Alfred  Rehder. 

The  European  Larch  is  an  upright,   conical  grower, 
and  one  of  our  best  lawn  trees.    In  the  spring,  when  it 
is  covered  with  its  new  growth  of  soft,  feathery,  light 
green  foliage,  it  is  a  very  striking  and  beautiful  object. 
As  it  begins  growth  at  a  low  temperature,  it  is  the  first 
of  our  trees  to  be  covered  with  new  foliage.  Again  in  the 
autumn  it  is  very  beautiful,  as  its  needles  turn  a  golden 
color  before  falling,   for  this  tree,  unlike  most  of  the 
conifers,  is  deciduous  after  the  first 
year.  In  the  middle  West  and  along 
the  coast   in   Massachusetts,    it  is 
planted   for   timber,   shelter  belts 
and  wind-breaks.  Unlike  its  Amer- 
ican   relative,    L.    Americana,    or 
Tamarack,  this  tree  grows  on  high 
ground  and  does  well  on  a  great  va- 
riety of  soils.    It  does  not  do  well 
on    low,     submerged    ground,    the 

hoi\ie  of  Jj,  Americana.    The  Larch  'i\»"-^ 

is  known  in  Europe  as  one  of  the  most  durable  woods.    \^^ 
It  does  not  ignite  easily,  neither  does  it  splinter,  and  the 
wood  was  in  great  demand  for  these  reasons  for  battle- 
ships before  the  ironclads  displaced  the  wooden  ships. 

The  Larch  stands  transplanting  well,  but  this  must 
be  done  very  early  in  the  spring,  before  new  growth 
begins.  The  seed  is  sown  in  beds  of  finely  prepared 
soil,  about  the  middle  of  May,  and  either  raked  in  or 
covered  very  lightly  by  hand,  not  to  exceed  one-eighth 
of  an  inch.  It  is  usually  sown  in  beds  4  feet  wide.  As 
soon  as  it  germinates  it  is  shaded  with  lath  frames, 
raised  about  10  inches  above  the  bed.  The  first  year  it 
makes  a  growth  of  from  2  to  4  inches,  and  holds  its  fo- 
liage the  first  winter.  A  slight  covering  of  hay  or  straw 
should  be  lightly  shaken  over  the  seedlings  as  soon  as 
winter  sets  in,  to  prevent  the  seedlings  being  thrown  out 
by  continual  freezing  and  thawing.  The  frames  are  put 
on  again  to  hold  the  snow.  During  the  following  sum- 
mer the  frames  should  be  removed  entirely.  At  two 
years  old  they  will  be  from  6  to  20  inches  in  height,  and 
can  then  be  moved  to  nursery  rows  or  planted  out  per- 
manently in  the  forest.  The  seeds  should  be  sown 
thicker  than  other  conifer  seed,  as  seldom  over  60  per 
cent  germinate.  Sometimes  they  make  very  little  up- 
ward growth  the  first  and  second  years  after  trans- 
planting, seemingly  putting  all  their  strength  into  the 
side  shoots  in  order  to  spread  out  and  shade  the  ground 
over  their  roots,  a  custom  followed  by  all  the  conifers 
on  hot,  sandy  soil.  This  being  finally  accomplished, 
they  will  make  a  rapid  upward  growth. 

Thos.  H.  Douglas. 


20:683,  fig.  5.  B.H.  22:8,  fig.  2. -The  handsomest  of  the 
Larches  as  a  lawn  tree.  V^ar.  minor,  Murr.  (var.  Mur- 
raydna,  Maxim.  L.  Jap6nica,  Murr.,  not  Carr. ). 
Dwarfer  form  with  smaller  cones.  Gt.  20:685,  tig.  2.  B. 
H.  22:9,  fig.  4. 
BB.    Jyi'5.    without   white    lines,    very    narrow:    scales 

erect-spreading,  straight  or  slightly  incurred  at 

the  apex. 
decidua.  Mill.  {L.Eiiropa:a,'DC.).  European  Larch. 
Fig.  1241.  Tree,  to  100  ft.,  with  pyramidal,  later  often 
irregular,  head:  bark  dark  grayish  brown:  branchlets 
slender,  glabrous,  yellowish:  Ivs.  compressed,  triangu- 
lar, soft  and  obtuse,  bright  green,  %-lKin.  long:  pis- 
tillate fls.  purplish;  cones  %-l!4  in.  long,  with  many  al- 
most orbicular  scales,  usually  finely  tomentose  on  the 
back  N  md  M  Eu  Ut  20  "l>h4,  hg  ^  B  H  22  7  fig. 
1      \  ar     p^ndula.   Loud      With   jiendulous    blanches: 


A.  Bracts  longer  than  the  scales:  scales  numerous, 

stiff,  spreading  or  recurved  after  maturity. 
occldentaiis,  Nutt.  Tall  tree,  to  150  ft.,  with  dark- 
colored  l>ark.  becoming  bright  cinnamon-red  on  older 
trunks,  ;in(l  with  short,  horizontal  branches,  forming  a 
narrow  pyramidal  head;  branchlets  pubescent  when 
young:  Ivs.  rigid,  sharply  pointed,  triangular,  keeled 
beneath,  1-1%  in.  long,  pale  green;  cone  oblong,  1-lKin. 
long:  scales  orbicular,  almost  entire,  tomentose  beneath. 
Brit.  Col.  to  Mont  and  Ore.  S.S.  12:594.  G.P.  9:497. 
Gt.  20:685,  figs,8-10.   G.C.  II.  25:652.   B.H.  22:8,  figs.  3-5. 

AA.    Bracts  shorter  than  scales. 

B.  Li's.  with  2  white  lines  beneath:  scales  nnmerons, 

reflexed  at  the  apex. 

Iept61epis,  Murr.  {L.  Kdmpferi,  Sa,rg.,  not  Gord.). 
Tree,  to  80  ft.,  with  horizontal  branches,  forming  a 
pyramidal  head:  branchlet  yellowish  or  reddish  brown, 
glabrous  and  glossj^;  spurs  short  and  globular:  Ivs. 
rather  broad,  obtuse,  soft,  J^-lHin.,  light  or  bluish 
green:  cones  ovate-oblong,  %-!%  in.  long,  with  emargi- 
nate,  roundish  ovate  scales.     Jap.     G.C.  II.  19:88.    Gt. 


sometimes  confounded  with  the  American  Larch.  Gt. 
20:684,  fig.  11.  B.H.  22:8,  fig.  1.  Gn.  35,  p.  245  and  39. 
p.  84. 

Americ&na,  Michx.  (£.  microcdrpa,  Desf.  L.  pendula, 
Salisb.  Zi.  larictna,  Koch).  Tamarack.  Hackmatack. 
Tree,  to  60  ft.,  with  horizontal  branches,  forming  a 
narrow  pyramidal  head,  sometimes  broad  and  open  on 
older  trees;  bark  reddish  brown:  branchlets  slender, 
glabrous,  often  bloomy:  Ivs.  like  those  of  the  former, 
but  of  light  bluish  green:  cones  small,  oval  or  almost 
globular,  %-%  in.  long;  scales  few  to  20,  almost  orbicu- 
lar and  entire,  glabrous.  Canada,  south  to  Pa.,  west  to 
111.  and  Manitoba.  S.S.  12:593.  Em.  106.  Gt.  20:684,  fig. 
7-8.    B.H.  22:10,  fig.  2-3. 

L.  Vahiirica,  Turcz.  Similar  to  L.  Americana.  Tree,  to  70 
ft.,  sometimes  procumbent:  cone  usu.illy  with  more  than  20 
scales,  more  spreading  at  maturity.  Amurland,  Sachaliu.  Gt. 
20:684,  figs.  9-10.  B.H.  22:9,  figs.  5-6.— i.  Chiiiensis.  Beissn. 
Tree,  with  glabrous  branchlets :  Ivs.  with  2  white  lines  beneath : 
cones  similar  to  those  of  L.  occidentalis.  China.— iy.  Griffithi. 
Hook.  f.  &  Thoms.  Pyramidal  tree,  to  60  ft.,  with  spreading 
and  pendulous  branches:  Ivs.  soft,  obtuse:  cones  2-3  in.  long, 
oblong,  with  exserted  and  reflexed  bracts.  Himal.  F.S. 
12:1267-68.  R.H.  1808.  p.  371.  Gt.  20:685,  figs.  1-1.  B.H.  22:10, 
figs.  4-7.  G.C.  II.  25:719;  26:465.-1,.  Ecempferi,  Gord.=Pseu- 
dolarlx  Kiempferi.— i.  Etmnpferi,  Sarg.=  L.  leptolepis. —  L. 
Kurilensis.  Mayr  (L.  Dahuriea  Japonica,  Maxim.)-  Allied  to 
L.  leptolepis.  to  70  ft.:  young  branchlets  deep  bluish  red.  pu- 
berulous:  Ivs.  rigid;  bracts  as  long  or  somewhat  shorter  than 
scales.  N.  Jap.— i.  Ijyalli.  Pari.  Allied  to  L.  occidentalis,  but 
less  high;  young  branchlets  tomentose;  Ivs.  quadrangular; 
young  cones  deep  purple,  the  scales  with  fringed  margin.  Brit. 
Col.  to  Wash.  S.S.  12:59.5.  G.C.  II.  25:653;  111.23:357.  Gt. 
20:685,  figs.  11-13.  B.H.  22:9.  figs.  1-3.— i.  Siblrica.  Ledeb.(L. 
Europa?a  Sibiriea  and  var.  Rossica,  Regel).  Allied  to  L.  de- 
cidua. Pyramidal  tree,  to  90  ft.,  with  ascending  branches;  Ivs. 
longer;  pistillate  fls.  usually  green,  sometimes  brown;  cones 
larger, Avith  fewer  but  larger  scales.   Siberia.  Gt.  20:684,  figs.  1-2. 

B.H.  22;7,  figs.  2-3.  ALFRED    ReHDER. 

LAEKSPUE.    Species  of  Delphinium. 
LASIAGR6STIS.     See  Stipa. 
LASIANDEA.    See  Tibouchina. 
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LASTH£NIA  (name  of  a  woman  who  was  a  pupil 
of  Plato).  Compdsitcp,  Low,  slender  annuals  with  nu- 
merous inch-wide  yellow  flowers  in  early  summer. 

glabrita,  Lindl.  (i.  Calif6rnica,  Lindl.  HomoUgyne 
glabrdta,  Bartl.).  The  plant  cult,  under  this  name  is 
likely  to  he  Baeria  gracilis,  vibicb  see.  Height  1  ft.: 
Ivs.  much  longer  than  in  J},  gracilis,  strongly  keeled, 
not  hairv,  or  rarely  pubescent:  involucre  enlarged  be- 
low the  Hower.    Calif.    B.M.  3730.    B.R.  21:1780  &  1823. 

LASTBfiA  (C.  J.  L.  Delastre,  Austrian  botanist).  A 
name  commonly  iised  in  England  for  species  of  Dry- 
opteris.  Also  spelled  Laslnva.  On  the  basis  of  priority 
it  has  no  claim  to  recognition,  as  it  was  established  by 
Borv,  in  1824,  while  we  have  Nephrodium,  1803;  Aspid- 
ium',  1801;  Tectaria,  1800;  Polystiehum,  1799,  and  Dry- 
opteris,  1763. 

The  following  additional  species  of  Dryopteris  (Vol. 
1,  p.  508)  are  in  the  American  trade  under  the  name  Las- 
trea  {the  combinations  are  for  Dryopteris,  notLastrea) : 

A.    Lowest  pimuB  reduced  to  auricles:  texture  thin. 

s^ncta,  Kuntze.  Lvs.  6-9  in.  long,  1-2  in.  wide  on 
short  slender  stems;  lower  pinnie  very  much  reduced; 
under  surface  glandular.    West  Indies. 

paliistris,  Kuntze.  Lvs.  2-3  ft.  long,  8-12  in.  wide, 
on  long  straw-colored  stems;  lower  pinnae  reduced,  the 
ui>per  1*4  in.  wide,  cut  down  to  the  rachis  into  linear-ob- 
long lobes.    Brazil. 

mont^na,  Kuntze.  Lvs.  lJ^-2  ft.  long,  6-8  in,  wide; 
lower  pinnffi  greatly  reduced  to  mere  auricles;  upper 
pinn»  1  in.  wide,  cut  into  close  blunt  lobes.  Eu.,  west- 
ern N.  America.    A  variety  crist&to-grdcile  is  also  cult. 

AA.  Lower  pinnee  scarcely  reduced  :   texture  firm. 

rigida,  Kuntze.  Stipes  stout,  densely  scaly :  lvs. 
1-1  >2  ft.  long,  4-6  in.  wide,  oblong  lanceolate,  the  lower 
pinnae  not  reduced;  segments  with  mucronate  teeth. 
Eu.    Var.  argita  in  Calif. 

16pida,  Moore.  Lvs.  IK  ft.  long,  6-7  in.  wide,  ovate, 
bipinnatifid  or  bipinnate,  the  lower  4  or  5  pairs  slightly 
smaller:  indusia  hairy.  Of  greenhouse  origin,  native 
country  unknown. 

Other  species  cultivated  under  the  name  Lastrea,  as  L.  aris- 
tata  and  L.  Hictiardsi,  belong  to  the  genus  Polystiehum,  which 
^**-  L.  M.  Underwood. 

LATANIA  (East  Indian  name).  Palmdcecp.  Three 
species  of  fan  palms  from  the  Mascarene  Islands.  L. 
Borbonica  is  one  of  the  dozen  commonest  trade  names 
among  palms,  but  the  seeds  offered  under  this  name  are 
said  to  be  almost  invariably  those  of  Livistona  Chinen- 
sis.  Latania  Borbonica  of  the  botanists  is  properly 
Latania  Commersonii,  which  has  3-seeded  fruits,  while 
those  of  Livistona  Chinensis  are  1-seeded.  Latanias 
are  tall,  spineless  palms,  with  solitary  robust  annular 
trunks  :  lvs.  ample,  terminal,  long-petioled,  suborbicu- 
lar,  palmately  flabelliform,  plicately  multifld;  segments 
smooth  or  spiny  on  the  margins;  rachis  short;  petiole 
3-sided,  concave  above;  ligule  conchoidal;  sheath  short; 
spadices  many  feet  long,  compressed  at  the  base  and 
branches,  sheathed  with  incomplete  sheaths:  staminate- 
fld.  branches  cylindrical,  digitately  arranged  at  the  ends 
of  the  branches,  very  densely  clothed  with  imbricated 
bracts  :  pistillate  portion  somewhat  twisted,  few-fld., 
sheathed  with  very  broad  dentate  bracts:  staminate  fls. 
half-exserted  beyond  the  bracts,  the  perianth  smooth 
and  shining:  pistillate  fls.  larger:  drupe  globose,  obo- 
void  or  pear-shaped,  yellow.  Allied  genera  are  discrimi- 
nated under  Hypluene. 

A.  Lvs.  glaucous. 
Ldddigesii,  Mart.  (L.  glaucophylla ,  Hort.).  Lvs.  3-5 
ft.  long,  very  glaucous,  primary  veins  slightly  tomentose 
beneath,  tinged  with  red,  especially  in  young  plants; 
segments  2  ft.  long,  less  than  3  in.  wide,  unequally  acumi- 
nate, the  edges  .spiny  in  young  plants;  petioles  3-4K  ft. 
(or  more)  long,  tomentose,  entire  in  the  mature,  spiny  in 
the  young  plant:  drupe  pear-shaped,  3-angIed,  2K  in. 
long,  154  in.  thick.    Mauritius. 


AA.  Lvs.  not  glaucous. 
B.  Petiole  densely  tomentose,  with  an  orange  margin. 
Verschalf^ltii,  Lomaire  {L.  aiirea,  Duncan).  Lvs.  pale 
green.  4^2-;")  ft.  lung,  the  segments  2%  ft.  long,  above 
2  in.  wide,  acuminate,  the  entire  margins  and  veins 
slightly  tomentose  beneath  ;  petioles  5-8  ft.,  densely 
tomentose,  with  entire  orange  margins,  spiny  in  young 
plants:  drupe  slightly  3-angled,  2  in.  long,  1%  in.  wide. 
Isl.  Rodriguez.    I.H.  6 :  229. 

BB.    Petiole  red,  slightly  tomentose. 

C6mmersonii,  Gmel.  {L.  rubra,  Jacq.  L.  Bdrbonica, 
Lam.,  nut  Hurt.).  Lvs.  5-5J4  ft.  long,  dark  green  above, 
paler  Ijeueath  ;  segments  lanceolate,  acuminate,  2  ft. 
long,  3i4-oJ2  in.  wide,  their  margins  entire,  spiny  in 
young  plants,  veins  and  margins  tinged  with  red;  peti- 
ole 4-6  ft.,  slightly  tomentose,  the  margins  smooth, 
spiny  in  young  plants  :  drupe  globose,  lK-1%  in.  in 
diam.  Mauritius.  Not  A. P.  4:567  and  7:127;  A.G.  13:141; 
15:389  and  19:557;  V.  9:199,  all  of  which  are  Livistona 
Chinensis.  Jared  G.  Smith. 

Latanias  are  essentially  warmhouse  palms  and  require 
moderate  shading  through  the  greater  portion  of  the 
year,  and  also  an  abundance  of  water.  A  well-drained 
and  rather  light  compost  is  most  suitable  for  them,  and 
if  the  soil  at  the  time  of  repotting  is  of  the  same  tem- 
perature as  the  house  in  which  the  plants  are  grown, 
there  will  be  less  risk  of  a  check  to  the  delicate  root- 
lets. L.  Commersonii  is  a  particularly  striking  palm, 
the  leaf-stems  being  quite  long,  smooth,  and  colored 
bright  crimson,  as  are  also  the  ribs  of  its  fan-like 
leaves,  this  coloring  being  especially  bright  on  the 
young  foliage.  L.  Loddigesii  is  the  strongest  grower 
of  the  genus,  the  leafstalks  reaching  a  length  of  about 
8  ft.,  usually  chocolate-colored  and  quite  glaucous,  the 
'eaves  thick  and  leathery  and  their  ribs  reddish  while 
young,  though  never  developing  such  bright  tints  as 
those  of  the  preceding  species.  L.  Verschaffeltii  is  also 
very  attractive,  though  possibly  a  little  more  delicate 
than  the  other  two,  its  leafstalks  being  long  and  rather 
slender,  and  orange-yellow  in  color,  the  ribs  of  the  leaf- 
lets also  yellow  and  the  leaves  themselves  of  a  light 
shade  of  green. 

L.  erecta  and  L.  variegata  are  trade  names,  the  former 
being  advertised  by  Saul,  1893;  the  latter  by  Pitcher  & 
Manda,  1895.  Any  specimens  in  cult,  will  probably  be 
found  to  be  varieties  of  some  of  the  above. 

W.  H.  Taplin. 

LATHYETJS  (name  used  by  Theophrastus  for  some 
leguiniiiuus  jiliint).  LegHmlnbsa.'.  A  genus  of  about  100 
siH'cics.  ocrurring  in  the  northern  hemisphere  and  in 
South  Aiuerica,  consisting  of  annual  and  perennial, 
climbing  and  upright  herbs  with  pinnate  lvs.,  half-sag- 
ittate stipules  and  showy,  papilionaceous  flowers. 

The  genus  is  best  known  by  the  Sweet  Pea.  Most 
other  forms  are  perennial,  although  some  of  these 
are  cultivated  as  annuals.  AH  are  free-growing  plants, 
so  independent  in  their  ways  that  they  require  a  place 
to  grow  by  themselves,  apart  from  other  plants  of  like 
habit  or  size.  Hence  they  are  to  be  grown  alone,  on  trel- 
lises or  against  walls,  or  allowed  to  form  a  wild  tangle 
among  strong  shrubs.  The  chief  value  of  the  annuals 
is  for  cut-flowers,  though  their  part  in  the  garden  is  not 
to  be  ignored.  As  a  temporary  screen  in  summer  for 
shutting  out  unsightly  objects,  they  are  valuable,  or  for 
quickly  covering  trellises  or  rough  places  otherwise 
unsightly. 

The  perennials  are  of  comparatively  easy  cultivation, 
succeeding  in  any  garden  sail.  The  annuals  are  more 
exacting  in  their  requirements,  demanding  a  moderately 
rich  garden  soil,  abundant  moisture,  coolness  and  depth 
for  their  roots,  and  open  sunlight.  All  are  grown  from 
seed,  sown  very  early  in  the  open  to  secure  the  required 
coolness  for  the  roots.  The  perennials  are  propagated, 
in  addition,  by  division,  special  varieties  being  in- 
creased by  cuttings  in  the  fall,  after  the  flowering  sea- 
son, or  in  spring,  from  old  plants  stored  in  the  green- 
house. The  roots  of  perennials  are  long  and  fleshy,  and, 
when  once  established,  continue  for  years  without  atten- 
tion. 

Orobus  niger  and  vernus  are  common  garden  names, 
but  Benthara  &  Hooker   make  Orobus   a   subgenus  of 


S»S  LATHTRUS 

Latbynis,  characterized  in  part  by  the  lack  of  tendrils. 
(See,  also,  Orobiis.)  Lathyrus  has  Its.  equally  pinnate, 
ending  in  a  tendril  or  in  a  point;  Ifts.  2  or  several;  stip- 
ules leafy,  large  and  prominent,  half-sagittate:  fls.  soli- 
tary or  racemose,  on  long  axillary  peduncles;  calyx  ob- 
lique-campanulate,  5-parted,  the  upper  teeth  often 
shorter;  corolla  dark  blue,  violet,  rose,  white  or  yellow. 
or  a  union  of  these,  the  standard  large,  broadly  obovate 
or  roundish,  notched,  with  a  short  claw,  the  wings  tal- 
cate-obovate  or  oblong,  the  keel  sliorter  than  the  wings, 
incurved,  obtuse  ;  stamens  dia- 
delphous  (9  and  I)  or  monodel- 
phous  below:  ovary  a  one-celled 
pod,  several-ovuled;  style 
curved,  usually  twisted,  flattened, 
hairy  along  the  inner  side  ;  pod 
flat  or  terete,  2-vaIved,  dehis- 
cent. 


A.    Habit  climbing :   Ivs.  tendril-bearing.    [Latliyrus. 
B.    Annuals:   leaflets  one  pair. 

1.  odoratus.  Linn.  Sweet  Pea.  Stem  rough-hairy, 
winged  :  Ifts,  oval  or  oblong,  mucronulate  ;  stipules 
lanceolate  peduncle  2— 1-fld.,  much  longer  than  the  Ivs. : 
fls.  in  shades  of  blue,  red,  yellow  and  white,  fragrant, 
the  shield  large  and  showy,  expanded,  sometimes 
"hooded:"  pod  1-2  in.  Summer.  Sicily.  B.M.60.  — For 
culture  and  varieties,  see  Sweet  Pea. 

2.  TiniTitJtnus,  Linn.  Tangier  Scarlet  Pea.  Pig. 
1242.  Sts.  spreading,  winged,  glabrous,  3  ft.  long:  Ifts. 
linear-lanceolate,  obtuse,  mucronulate;  stipules  lanceo- 
late: peduncle  2-fld.,  longerthan the  Ivs.:  fls.  1  in.  long. 
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dark  red-purple;  shield  large,  purple,  wings  and  keel 
bright  red:  pod  4-5  in.  long.  June,  July.  W.  Medi- 
terranean region.  B.M.  100.  — An  earlier  annual  than 
the  Sweet  Pea.  and  because  of  its  vigor  should  be  kept 
away  from  it  or  it  will  run  it  out. 

BB.    Perennials. 

c.    Lvs.  with  1  pair  of  leaflets. 

D.    Stipules  narrow. 

3.  grandifldrUB,  Sibth.  and  Sm.  Everlasting  Pea. 
Two-FLOWEREL)  Pea.  Stem  winged,  4-6  ft.  long:  Ifts. 
large,  ovate,  obtuse,  mucronulate,  undulate  ;  tendrils 
branched,  short;  stipules  small:  peduncles  2-3-fld., 
longerthan  the  lvs.:  shield  large,  obcordate,  notched, 
broad,  rose-purple,  wings  dark  purple:  pod  linear,  3  in. 
June,  July.  S.  Eu.  B.M.  1938.  — Larger  vine  than  i.  (u/i- 
folius,  but  weaker  and  less  rampant.  Fls.  as  large  as 
those  of  the  Sweet  Pea.  Free-flowering,  succeeding  in 
any  soil,  not  rei|uiring  much  light.  Adapted  to  banks, 
along  walk-margins  in  woods,  among  strong  shrubs,  and 
as  a  covering  for  rocks. 

4.  sylvfestris,  Linn.  Flat  Pea.  Stem  straggling  or 
climbing,  3-5  ft.  long,  stout,  winged,  glabrous,  with  creep- 
ing rootstock:  Ifts.  linear-lanceolate,  thick,  with  winged 
leafstalk:  peduncle  3-()-fld.,  equaling  the  lvs.:  fls.  Hin. 
long;  standard  rose,  with  green  spot  on  its  back;  wings 
purple  at  summit;  keel  greenish:  pod  lanceolate,  2-3  in. 
long.  All  summer.  All  Europe,  in  thickets  and  rocky 
places.  — Inferior  ornamentally  to  other  perennials,  but 
valuable  as  a  forage  plant  for  cattle  and  U<r  pinwing 
Tinder  in  a  green  state  as  a  fertilizer,  (iiows  well  on 
poor,  unimproved  sandy  soil,  and  is  unaffected  by  frosts 
and  droughts.  For  garden  culture,  it  may  be  sown  in  a 
seed-bed  and  transplanted  when  of  suitable   size.    Its 

seeds  in  the  wild  state  are  said  to 
be  to  some  degree  unhealthful, 
but  in  the  cultivated  form  this 
quality  has  been  bred  out. 

5.  rotundiSblius.Willd.  Persian 
Everlasting     Pea.      Low-grow- 
ing, winged  species  :  Ifts.  ovate; 
sti|)ules    toothed:    peduncles 
many-fld.,  longer  than  the   lvs.: 
fls.  large,  rose-pink.    June.   Rus- 
sia and  the  East.    B.M.  6.522.— A 
species  of  easy  culture,  requiring 
a  cool,  shady  and  sheltered  posi- 
tion.   Adapted  to  stony  banks, 
(i.   Slbthorpi,  Baker).     Stems 
twiniuf,'.  brnaiUv  winged:  Ifts.  oblong;  pe<bnicle  .5-6-fld. : 
fls.  a  iHMUv.-r.'.l.     S.B.F.G.333.-A   form  intermediate 
between  /y.  liilifolius  and  L.rolutnlifoliii.<i.    A  somewhat 
tender  species,  said  to  be  6  weeks  earlier  than  any  other. 

DD.    Stipules  broad. 

7.  latifblius,  Linn.  Everlasting  Pea.  Perennial 
Pea.  Fig.  1243.  Stem  winged,  4-8  ft. :  Ifts.  ovate-elliptic 
or  ovate-lanceolate,  somewhat  glaucous,  mucronate,  2-3 
in.  long;  tendril  branching:  peduncle  many  fld.,  longer 
than  the  Ivs.:  fls.  rose,  large  :  pod  flat,  4-5  in.  long. 
Aug.  Woods  of  Europe. —  This  is  the  common  Perennial 
Pea,  and  one  of  the  hardiest  and  most  easily  cultivated 
species,  thriving  almost  anywhere,  even  among  flags  and 
boulders.  A  rampant  grower,  it  is  a  good  trellis  plant, 
and  is  adapted  as  a  cover  to  wild,  rough  places,  where 
it  scrambles  over  bushes  and  stones.  It  succeeds  in 
shade  and  grows  rapidly,  but,  like  all  species  of  Lathy- 
rus, it  is  impatient  of  removal,  owing  to  the  size  and 
length  of  its  roofs.  Has  no  place  in  the  border.  Its 
varieties  are  not  clearly  defined.  Var.  dlbus,  Hort.,  the 
white  form,  is  adaptid  ti.  tlie  s:uiif'  uses  iis  ili,-  type,  and 
is,  besides,  valuable  to  florists  wanting  wliiii-  flowers  in 
midsummer.  Var.  spUndens,  Hort.,  dark  )>urple  and 
red,  is  said  to  be  the  best  form  of  the  ty]»e,  but  does  not 
come  true  from  seed.  There  is  a  striped  form.  also. 
Other  trade  names  are  vars.  albiildrus  and  grandiUorus. 

8.  Magell4nicus,  Lam.  Lord  Anson's  Blue.  Stem 
3-5  ft.  loiiir.  smooth,  angled,  somewhat  branched:  Ifts. 
ovate  or  ohloiiu' linear;  tendrils  branched;  stipules  cor 
date-sagittate,  broad:  peduncles  long,  3-4-fld. :  fls.  dark 
purple-blue.  June,  July.  Straits  of  Magellan.  S.B.F.G. 
II.   344.  — A    strong-growing,  woody,    almost    evergreen 
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species  covered  with  a  bluisli  bloom.  Since  it  is  a  mari- 
time plant,  salt  is  said  to  assist  its  growth.  It  is  some- 
times reg:arded  as  an  annual.  Var.  &lbus,  Hort.,  "Lokd 
Anson's  White,"  is  the  white  form. 

cc.  Lvs.  with  more  than  1  pair  of  leaflets. 

9.  paliistris,  Linn.  Marsh  Pea.  Wing-stemmed  Wild 
Pea.  Stem  slender,  1-3  ft.  long,  glabrous  or  somewhat 
pubescent,  often  winged,  rather  erect:  Ifts.  2^  pairs, 
oblong-lanceolate,  acute,  1-2 in.  long;  tendrils  branched; 
stipules  small,  lanceolate:  peduncles  2-8-fld.,  scarcely 
longer  than  the  lvs.:  fls.  purplish.  K  in.  long:  pod  2  in. 
long.  Summer.  Northern  N.  America  and  N.  Europe. 
in  moist  places.— A  good  bog  plant.  Var.  myrtiidlius. 
Gray  (L.  myrtifdlius,  Muhl.).  Mvrtle-leaved  jMaksh- 
PEA.  Has  smaller,  obtuse  lvs.,  broader  and  larger  stip- 
ules, the  fls.  pale  purple.  July,  Aug.  Banks  of  rivers, 
northern  North  America  to  N.  C 

10.  maritimus,  Bigel.  Sea  or  Seaside  Pea.  Beach 
Pea.  Stem  stout.  1-2  ft.  long,  angled,  decumbent:  Ifts. 
3-6  pairs,  ovatrnililong,  thick,  glaucous,  nearly  blue. 
1-2  in.  long:  -stipules  leaf-like,  broadly  ovale  and  cor- 
date-hastate: peduncles  6-10-fld.,  a  little  shorter  than 
the  lvs.:  fls.  purple;  wings  and  keel  paler,  %  in.  long: 
pod  IK  in.  long,  hairy.  May-Aug.  Gravelly  seacoasts 
throughout  northern  hemisphere.  — A  spreading  plant 
with  creeping  rootstock  and  of  rapid  growth,  very  tena- 
cioiis  of  life.  A  good  plant  in  rock  gardens  and  in 
gravelly  soil. 

11.  vendsus,  Muhl.  Showy  Wild  Pea.  Stem  stout, 
2-3  ft.  long,  Bnely  pubescent,  strongly  4-angled:  Ifts. 
4-6  pairs,  oblong-ovate,  obtuse,  often  pubescent  below, 
2  in.  Icm:;;  stipuli-s  narrow,  short:  peduncle  crowded, 
8-16-fliL.  rath.r  slicrter  than  the  lvs.:  fls.  purple,  6-8 
lines  I. .11^':  |"..l  siiK.oth.  June.  .Tuly.  Shady  places  and 
along  str.aias,  Canada  to  Ga.    S.B.P.G.  II.  37. 

12.  splendens,  Kellogg.  Pride  of  California.  Stem 
subshrulil)y,  sk-iidiT,  more  or  less  soft -pubescent:  Ifts. 
4-6,  ovate-oljluug  to  linear,  Va-l  in.  long,  acute;  stipules 
narrow:  peduncle  6-12-fld. :  fls.  pale  rose  or  violet,  large. 
Dry  hills  of  coast  ranges,  Calif.  Gn.  52:1133.  — A  green- 
house plant  1  ft.  long  or  more,  becoming  8-10  ft.  at  home, 
where  it  dies  down  during  the  summer.  Elsewhere  it 
adapts  itself  to  climate  but  is  not  hardy  in  N.  United 
States.  Sometimes  confused  with  a  variety  of  i.  lati- 
folius. 


U43. 
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aa.    ffiihit  not  cUmbiti/i:  los.  not  tendril-bearing. 

{Orobus.) 

B.    Fls.  yellow. 

13.  montinuB,  Bernh. ( OVobKs  ;»ieMS,  Linn.  L.luteun, 
Baker).  Stem  simple,  angled,  smooth:  Ifts.  5-8  pairs, 
large,  elliptic-lanceolate,  pointed,  glaucous  below:  pe- 
duncles many-fld.,  a  little  shorter  than  the  lvs.:  Hs. 
large,  orange-yellow.    June,  July.    Forests  of  the  Alps. 


S.B.P.G.  n.  115.  — A  shade-enduring  species  with  fls. 
in  erect,  spike-like  clusters  and  adapted  to  borders  and 
mckeries. 

BB.  Fls.  not  yellow. 

14.  polym6rphu3,  Nutt.  Prairie  Vetchling.  Stem 
rather  stout,  usually  low,  glabrous  or  finely  pubescent, 
erect,  a  little  woody  at  the  base:  Ifts.  3-6  pairs,  scat- 
tered, narrowly  oblong,  acute,  thick,  1-2  in.  long;  stipules 
narrowly  acuminate:  peduncle  2-6-fld.,  a  little  longer 
than  the  lvs. :  fls.  purple,  large.  March-July.  Grassy, 
alluvial  plains,  Colo,  to  New  Mes.  and  Ariz. 

15.  nlger,  Bernh.  (Ornbiis  n\ger,  Linn).  Bla^k  Pea. 
Blao-k  Bitter  Vetch.  Stem  erect  or  ascending, 
branched,  angled,  1-2  ft.  long:  Ifts.  6-8  pairs,  elliptical 
or  ovate,  %-\  in.  long,  light  green,  turning  black  when 
drying;  stipules  narrow,  small  :  peduncles  6-8-fld., 
longer  than  the  lvs.:  fls.  purple,  small.  June,  July. 
Mountainous  and  rocky  districts,  Middle  Europe.  B.M. 
2261.  — Sleniler  species,  with  short  rootstock,  succeeding 
in  the  shade. 

16.  vernus,  Bernh.  (Orobus  v^rnus,  Linn.).  Spring 
Bitter  Vetch.  Stnu  siiii|.i(..  si.im-wliat  pubiscent,  1-2 
ft.  long:  Ifts.  2-3  |i;iirs,  .n  :it.'  aruniiTiriti-,  liylit  green; 
stipules  entire:  pi-.limrl.^  .',-7  lid,  sli.iiti-r  than  the  lvs,: 
fls.  blue-violet;  keel  shaded  with  green,  nodding.  May, 
June.  Hills  and  woods,  S.  and  central  Europe.  B.M. 
521.  — The  most  popular  Orobus;  a  compact,  tufted  plant, 
growing  quickly  in  sun  or  a  little  shade;  best  in  deep, 
sandy  loam,  in  a  sheltered  position;  hardy.  Var.  albua, 
a  white  form,  is  rare. 

L.  gaUgiformis  and  L.  Helveticus  are  names  in  the  American 
trade,  but  cainint  he  placed  botanically. — L.  tuberdsus,  Liun.,  has 
been  imported  by  .in  Ainerif;in  amateur.  It  differs  from  all  de- 
scribed above  b.\  liavint;  tut.er.s.  It  is  a  native  of  the  northern 
parts  of  the  Old  World,  and  bears  red  flowers,  which  are  gener- 
ally fewer  and  smaller  than  those  of  L.  sylvestris. 

A.  Phelps  Wyman. 

LA0BEL.  Properly  Lnurns  nobilis, hut  other  broad- 
leaved  evergreens  have  taken  the  name.  In  America, 
the  Kalraias  are  known  as  Laurels.  The  Cherry  Laurel 
\»  Prunns  Latiro-cerasus.miA  \u  America  P.Carol iniana . 
Portugal  Laurel,  is  P.  Lnsitanica.  Ground  Laurel  is 
Epigaia. 

LAURESTINUS.     Popular  name  of  Viburnum  Tinas. 

LAUKOCERASnS.     Consult  Prunvs. 

LAtlRUS  ndbilis  (Laurus  is  the  ancient  name)  is 
the  Sweet  Bay  tree  of  the  florists,  the  most  universal  of 
all  evergreen  tub-plants.  It  is  native  to  the  Mediterra- 
nean region,  sometimes  attaining  a  height  of  40  to  00  ft., 
but  rarely  assuming  a  true  tree-like  form.  As  a  culti- 
vated subject,  it  is  grown  as  a  small  standard  tree,  with 
a  close-sheared  top.  The  plant  endures  abuse  and 
neglect,  the  head  can  be  trimmed  to  almost  any  shape, 
and  the  growth  Tji.iy  1»-  kipt  within  small  limits  vear 
after  year.  K.K.  1  :il(i'.l  (  Fig.  1214).  It  is,  therefore,'  the 
most  popular  of  i)huits  for  der<.iration  of  open-air  or  ex- 
posed restaurants,  esplanades,  architectural  appurte- 
nances, and  the  like.  Although  much  used  in  An. erica, 
it  is  still  more  popular  in  Europe.  Of  the  European 
dealers  one  may  order  plants  with  heads  trained  to  pyra- 
mids, cones,  globes,  and  the  like,  and  with  bodies  long 
or  short.  The  plant  will  endure  considerable  frost.  It 
is  grown  in  the  open  in  England:  "The  Sweet  Bay 
bush  in  the  farmer's  or  cottage  garden  comes  with  its 
story  from  the  streams  of  Greece,  where  it  seeks  mois- 
ture in  a  thirsty  land  along  with  the  wild  Olive  and  the 
Arbutus.  And  this  Sweet  Bay  is  the  Laurel  of  the  poets, 
of  the  first  and  greatest  of  all  poet  and  artist  nations  of 
the  earth  — the  Laurel  sacred  to  Apollo,  and  used  in 
many  ways  in  his  worship,  as  we  may  see  on  coins,  and 
in  many  other  things  that  remain  to  us  of  the  great  peo- 
ples of  the  past"  (Gn.  47,  pp.  301,  307).  Although  so 
universally  used,  there  are  few  important  horticultural 
varieties,  — the  variegated-leaved  and  crisped-leaved 
forms  being  the  best  known.  Prop,  by  cuttings,  and 
sometimes  by  seeds. 

Laurus  gives  name  to  the  fsLmily  Laurdcew,  which  in- 
cludes Cinnamomum,  Camphora,  Persea,  Sassafras, 
Benzoin,  and  other  genera.    Many  species  have  been  re- 
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ferred  to  Laurus,  but  with  the  exception  of  two,  these 
species  are  now  placed  in  other  genera.  These  two  true 
Lauruses  are  L.  nobilis,  Linu.  (the  subject  of  this 
sketch),  and  L.  Canariensis,  Webb  &  Berth.,  of  the 
Canary  Islands.  The  fls.  are  dioecious  or  perfect,  small 
and  inconspicuous,  in  small,  axillary  umbels;  perianth 
with  a  short  tube  and  a4-parted  limb;  stamens  8-12  or 
more,  and  staminodia  often  present:  ovary  sunk  in  the 
receptacle,  the  style  short:  fr.  a  small  berry. 

The  Sweet  Bay  (i.  nobilis)  has  stiff,  dull  green,  en- 
tire, alternate  Ivs.  lanceolate  or  lance-oblong  in  shape: 
yellowish  fls.  in  early  spring:  succulent,  purple,  cherry- 
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like  fruits.  The  Ivs.  are  sometimes  used  in  cookery  and 
the  making  of  confections,  because  of  their  pleasant 
aromatic  flavor.  The  wreaths  with  which  the  heroes  of 
antiquity  were  crowned  were  made  of  Laurel  leaves. 

Laurus  Benzoin  of  trade  catalogues  is  Benzoin  odor- 
iferum.  L.  Sassafras  is  the  Sassafras  tree.  L.  Cam- 
phora  is  the  Camphor  tree  (see  Camphora  and  Cinna- 
momum).  L   H.  B. 

It  is  estimated  that  several  hundred  thousand  Bay 
Trees  are  sold  every  year  in  Europe  and  America. 
They  are  mostly  imported  from  Belgium  and  Holland, 
where  they  are  cult,  as  follows  :  Cuttings  3—1  inches 
long  from  well-ripened  wood  are  put  in  sharp  sand, 
either  under  bell  glasses  or  in  glass  cases.  Bottom  heat 
is  not  essential.  After  the  cuttings  have  rooted,  they 
are  potted  in  small  pots,  in  fairly  rich  sandy  loam, 
with  good  drainage,  and  can  then  be  put  in  a  hotbed, 
with  some  gentle  bottom  heat,  where  they  will  at  once 
make  a  good  strong  growth.  After  this  they  are,  as  a 
rule,  planted  in  nursery  rows,  in  rich  sandy  soil,  with 
perfect  drainage.  They  will  make  a  strong  shoot  3  to  5 
feet  in  length  in  one  season.  These  shoots  are  tied  up 
to  stakes.  At  the  end  of  the  growing  season  and  long 
before  the  cold  weather  sets  in,  these  young  plants,  to- 
gether with  their  stakes,  are  taken  up  and  put  into  their 
winter  quarters,  which,  as  a  rule,  is  a  well-lighted  and 
ventilated  shed— an  ordinary  barn-like  shed,  sometimes 
built  several  feet  into  the  ground  and  provided  with 
sky-lights  and  ventilators.  These  plants  are  set  in  close 
rows  and  watered  once  or  twice  a  week,  according  to  the 
weather.  Little  or  no  flre  heat  is  used  in  these  sheds 
unless  the  weather  gets  extremely  cold.  The  tempera- 
ture is  kept  just  above  freezing.  In  the  spring  they  are 
taken  out  and  either  potted  and  plunged  in  nursery 
rows,  or  planted  out,  as   befnrr.     Plenty  of  water,  rich 

peaty  soil  and  the  congenial  ist  atniospbcre  near  tlie 

seacoast  induces  them  to  make  a  fast  ami  luxuriant 
growth.  Thus  they  are  cultivated  continually  until  the 
plants  have  been  trained  into  the  desired  form,  and  as 
soon  as  they  have  attained  enough  of  this  fonn  to  show 
their  character,  which  usually  is  from  5  to  6  years  after 
propagation,  they  are  planted  in  properly  proportioned 
hardwood  tubs  and  are  then  ready  for  the  market,  or  to 
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be  further  cultivated,  perhaps  for  a  good  many  years, 
until  they  grow  into  large  specimens.  The  trees  are  cut 
back  and  trimmed  into  shape  once  a  year,  after  the  new 
growth  is  well  matured. 

The  peaty  muck  soil  in  which  they  are  grown  abroad 
is  very  deceptive  t«  Americans,  and  many  flue  trees 
have  been  ruined  by  not  understanding  its  nature.  Its 
dark  color  always  makes  it  look  moist.  Sometimes 
when  the  soil  looks  moist  enough  the  trees  are  really 
dying  from  drought. 

In  retubbing  trees  there  is  danger  of  using  for  fllling 
material  a  soil  that  is  too  heavy.  The  water  then  runs 
into  the  new  soil,  leaving  the  old  soil  dry.  If  the  trouble 
is  not  detected  soon  the  trees  may  be  spoiled.  The  only 
thing  to  do  in  such  cases  is  to  comb  out  the  old  ball  anil 
cut  back  to  live  roots.  The  tree  can  then  be  planted  in 
the  open  to  gain  a  new  set  of  roots,  after  which  the  top 
can  be  cut  back  to  live  wood.  The  tree  may  thus  be 
eventually  brought  iuto  a  good  shape  again. 

As  a  rule,  Bay  Trees  are  not  good  liouse  plants.  They 
do  not  like  the  dry  heat  of  a  dwelling.  They  can,  how- 
ever, stand  considerable  heat  if  they  have  plenty  of 
fresh  air  and  plenty  of  water.  In  spring  and  early  sum- 
mer, when  they  are  making  and  finishing  their  growth, 
they  can  stand  any  quantity  of  liquid  manure  or  of 
strong  manure  mulching,  for  they  are  great  feeders. 
Many  people  erroneously  suppose  that  this  tree  aft'ords 
the  bay  rum  of  commerce.  The  cured  leaves  of  the 
Sweet  Bay  are  used  in  putting  up  packages  of  rice,  and 
iaifpart  a  rich  and  agreeable  aroma,     jj,  ^  Siebrecht. 

LAVANDULA  (Latin,  lavo,  to  wash;  referring  to  the 
use  of  Lavender  in  the  bath).  LabiAtw.  This  genus  in- 
cludes the  Lavender  (£.  vera),  an  ancient  garden  favor- 
ite because  of  its  pleasant  odor.  The  genus  contains 
about  20  species,  scattered  from  the  Mediterranean 
region  to  India;  perennial  herbs,  subshrubs  or  shrubs- 
Ivs.  commonly  crowded  at  the  base,  pinnatifld  or  dis-_ 
sected  :  whorls  2-10-fld.,  crowded  into  long-peduncled" 
cylindrical  spikes,  which  are  unbranched  or  branched 
from  the  base:  fls.  blue  or  violet;  calyx  tubular,  1,3-15- 
striated,  5-toothed  ;  corolla  lobes  nearly  equal,  or  the 
posterior  lip  2-cut,  the  anterior  3-cut;  stamens  i,  didyn- 
amous,  declined,  included  in  the  tube  ;  style  shortly 
2cut  at  the  apex.  In  the  North, winter  protection  should 
be  provided  for  Lavender,  The  plant  grows  naturally  in 
dry  and  hilly  wastes,  J.  B.  Keller  advises  a  light, 
open  soil. 
A.  Spil^e  loose:  upper  floral  Ivs.  fertile,  shorter  than 
the  calyx. 
B.    Lvs.  not  densely  woolly. 

v^ra,  nc.  Lavender.  Subshrub,  1-3  ft.  high  :  lvs. 
oblong-linear  or  lanceolate,  entire;  yoiinger  ones  often 
clustered  in  the  axils,  white-tomentose,  revolute  at  the 
margins;  older  ones  greener,  1-lK  in.  long:  spikes  in- 
terrupted: whorls  6-10-fld.    Summer. 

Spica,  Cav.  Dwarfer  than  the  true  Tjavender,  whiter, 
the  lvs.  more  crowded  at  the  bftse  of  the  branches,  spike 
denser  and  shorter.  The  floral  lvs.  are  lanceolate  or 
linear  (rhomboid-ovate  acuminate  in  L.  vera),  and  the 
bracts  are  linear-awl-shaped,  shorter  than  the  calyx, 
while  in  L.  vera  the  bracts  are  almost  absent. 

BE.    Lvs   densely  woolly. 

lanita,  Boiss  Differs  also  from  the  preceding  in 
having  much  longer  and  less  crowded  spikes.  Woolson 
says  it  grows  1-2  ft.  high  and  needs  winter  protection 
at  Passaic,  N.  J. 

AA.    Spike  dense:  upper  floral  lvs.  sterile,  comose. 
B.    I/VS.  entire. 

Stoechas,  Linn.  Shrub,  2-3  ft.  high  :  lvs.  tomentose, 
about  J^in.  long  :  spikes  short-peduncled,  densely  co- 
mose :   fls.  dark  purple.    Cult,  only  in  S.  Calif. 

BB,    Lvs.  obtusely  pinnate-dentate. 
dentita,  Linn.    Lvs.  pubescent :   spikes  long-pedun- 
cleil:  fls.  deep  purple.    Mediterranean  region.    B.M.  400. 
—  Int.  1900  by  Frauceschi.  w   jf. 

Lavender  (L.  vera,  DC),  a  labiate  shrub,  2-3, 
sometimes  6  ft.  tall,  with  green  or  glaucous  lvs,  and 
flowers  in  cylindrical,  terminal  spikes,   of  a  blue  tint 
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named  from  them,  is  a  native  of  Persia,  the  Canaries, 
and  the  Mediterranean  region,  covering  vast  tracts  of 
dry  land  in  Spain,  Italy  and  southern  Prance,  cultivated 
largely  in  the  last-named  country  and  in  the  counties  of 
Surrey  and  Hertfordshire,  England. 

In  the  eastern  United  States  it  is  grown  in  but  few 
gardens,  but  in  California,  where  climatic  and  soil  con- 
ditions seem  favorable,  it  is  more  commonly  planted, 
though  not  upon  a  commercial  scale.  The  dry  soil  of 
that  state  and  the  light  limestone  soil  of  the  Black  Belt  of 
Alabama  and  adjacent  states  seem  to  be  most  inviting 
to  this  industry. 

The  generic  name  is  derived  from  the  ancient  use  of 
its  Huwers  and  leaves  in  bath  perfumery.  The  flowers 
long  retain  their  strong,  fragrant  odor  after  drying,  and 
upon  distillation  yield  a  lemon-yellow,  very  fluid  oil  of 
aromatic,  bitterish,  burning  taste.  Though  this  is  offi- 
cinally  credited  with  stimulant  and  tonic  properties,  it  is 
seldom  administered  in  the  pure  state.  Its  chief  uses 
are  in  the  manufacture  of  perfumery,  aromatic  vinegar 
and  lavender  water,  an  alcoholic  solution  of  the  oil  and 
other  odorous  substances.  For  these  purposes,  English 
oil  has  long  commanded  the  highest  price,  but  recently 
the  French  product  has  been  claimed  superior.  Though 
all  parts  of  the  plant  are  aromatic,  and  both  leaves  and 
flower-stems  are  used  in  oil  manufacture,  oil  obtained  in 
the  first  half  hour  of  distillation  from  flowers  alone  is 
much  superior  to  the  later  distillate  and  also  to  the  oil 
obtained  from  a  mixture  of  flowers  and  stems.  These 
grades,  and  also  the  highly  valued  product  of  very  dry 
seasons,  are  always  sold  separately. 

Lavender  is  best  propagated  by  cuttings  of  one  sea- 
son's growth  taken  with  a  heel  of  older  wood,  in  late 
autumn  or  early  spring.  When  set  3-4  in."  asunder  in 
rather  moist  soil  and  shaded,  they  strike  more  readily 
and  produce  more  symmetrical  plants  than  older  wood. 
Seed  does  not  propagate  desired  varieties,  and  division 
is  not  advised,  since  plants  so  obtained  are  more  sus- 
ceptible to  disease  than  those  made  from  young-wood 
cuttings.  After  danger  of  frost,  the  1-year-old  plants 
are  set  4  ft.  asunder  in  rows  G  ft.  apart,  running  north 
and  south.  Closer  planting  and  the  hedge-method  yield 
a  smaller  quantity  of  bloom  Dry,  light,  calcareous, 
even  stony  soils  upon  sites  where  sun  and  air  are  unim- 
peded by  trees,  etc.,  favor  this  plant.  Upon  such  fewer 
are  injured  by  frost,  and  tiie  oil  is  of  superior  quality. 
In  moist  soil  so  much  water  enters  the  plant  as  to 
enfeeble  it,  and  upon  rich  lands  yield  and  quality  both 
suffer.  Light  fertilizing  with  stable  manure  or  ashes 
turned  under  in  autumn,  and  s]niiiLr  harrowing,  are  ad- 
vised. During  the  first  year  in  tin-  ti'-M  thi-  phmts  should 
be  clipped  to  prevent  flowering  ami  to  tin-imrage  stocki- 
ness.  Vigorous  plants  so  treated  may  grow  to  a  height 
and  a  diameter  of  5  ft.,  and  when  2-4  years  old  produce 
secondary  bloom  spikes  after  the  general  harvest,  which 
usually  occurs  in  early  August.  Plantations  should  be 
destroyed  when  4-6  years  old  and  the  land  rested  with 
other  crops  before  setting  to  Lavender  again.  Cutting 
in  clear  weather,  in  early  blossom,  before  the  dew  is  off 
and  at  once  distilling  give  best  resiilts;  but  no  delay 
should  occur.  Cutting  in  wet  weather,  in  the  heat  of  the 
day,  holding  blossoms  long  before  distilling  and  expos- 
ing them  to  the  sun  after  cutting  result  in  serious 
losses.  One  pound  of  flowers  yields  from  K-l  drachm 
of  oil,  and  an  acre  from  10-25  pounds.  The  annual  out- 
put of  the  stills  of  Grasse,  France,  is  from  80,000  to 
100,000  kilogrammes. 

"Oil  of  spike,"  obtained  from  a  broad-leaved,  much 
whiter  and  smaller  species  {L.  Spica),  is  less  fragrant 
than  true  Lavender  oil,  being  analogous  to  oil  of  tur- 
pentine, with  which  it  is  often  adulterated.  It  suggests 
the  odor  of  rancid  cocoanut  oil.  Officinally,  it  is  credited 
with  carminative  and  stimulant  properties,  and  has  been 
found  useful  in  nervous  languor  and  headache.  It  is 
used  by  artists  in  the  manufacture  of  varnishes,  by 
X>orcelain  painters,  and  to  a  small  extent  in  perfumery, 
mainly  as  an  adulterant.  Prom  20,000  to  2.'5,000  kilo- 
grammes are  annually  produced  at  Grasse. 

BI,  G.  Kains. 

LAVATfiRA  (two  Lavater  brothers,  physicians  and 
naturalists  at  Zurich,  friends  of  Tournefort).  Malvdeere. 
About  18  species  of  widely  scattered  herbs,  shrubs  and 


trees,  tonientose  or  hairy;  Ivs.  angled  or  lobed:  fls. 
sometimes  2-4  in.  across,  variously  colored,  rarely  yel- 
low, solitary  in  the  axils  or  borne  in  terminal  racemes; 
column  of  stamens  divided  at  the  summit  into  an  indefi- 
nite number  of  filaments;  petals  5. 

The  genus  has  5  near  allies  of  garden  value,  which 
are  all  distinguishable  by  their  bractlets.  In  Lavatera 
and  Althaea  they  are  grown  together  at  the  base;  in 
Malva  and  Callirhoe  they  are  free  all  the  way,  some- 
times absent  in  Callirhoe;  Sidalcea  has  none  at  all. 
Lavatera  is  further  distinguished  from  Althaea  by  hav- 
ing 3-6  bractlets  (Althaea  having  6-9),  and  the  axis  of 
the  fruit  surpassing  the  carpels,  which  is  not  the  case 
in  Althaea.  These  plants  are  of  the  easiest  culture,  the 
first  species  being  the  commonest,  and  all  prop,  by 
seeds.  There  seem  to  be  no  double  forms.  They  are 
far  less  popular  than  Hollyhocks. 

A.  AnnutO,  herbaceous. 

trim6striB,  Linn.  Height  3-6  ft. :  Ivs.  nearly  glabrous, 
upper  ones  angled:  fls.  rosy,  4  in.  across:  receptacle  or 
axis  of  the  fr.  expanded  at  the  apex  into  a  disk,  inclos- 
ing the  ovary.  Mediterranean  region.  Var.  6,lba  has 
white  fls.    Gn.  24,  p.  89;  51,  p.  212  and  53:1154.    B.M.  109. 

AA.  Biennial  or  perennial,  shnihhij  or  free-like. 
B.  Foliage  variegated. 
arbdrea,  Linn.  Biennial,  woody  at  the  base,  with  an- 
nual flowering  branches,  forming  a  shrub  3-5  ft.  high  or 
less:  Ivs.  5-9-lobed,  softly  downy  on  both  sides,  rarely 
nearly  glabrous:  fls.  pale  purple-red,  about  2  in.  across: 
receptacle  small,  marked  with  little  pits,  not  exserted. 
Cult,  only  in  the  form  of  var.  varieg'^ta,  which  has 
mottled  Ivs.    Gn.23,  p.  114.    V.8:99. 

BB.  Foliage  not  variegated. 
c.  Fls.  1-4  in  the  axils,  pedicelled. 

assurgentifl6ra,  Kellogg.  Presumably  perennial, 
shrubby,  0-15  ft.  high:  Ivs.  glabrous  or  sparingly  stel- 
late-pubescent, 5-7-lobed,  3-6  in.  wide:  fls.  purple; 
petals  1-1/^  in.  long,  with  long,  narrow,  glabrous  claws, 
and  a  pair  of  dense,  hairy  tufts  at  the  base:  axis  of  the 
fr.  low-conical,  about  as  long  as  the  carpels.  Anacapa 
Island.  Cult,  in  Calif . — Franceschi  says  it  makes  a  large, 
round-lieaded  slirub,  with  large  red  fls.,  and  is  one  of 
the  best  plants  to  stand  saline  winds.  See  Wind-breaks. 
CO.  Fls.  solitary,  sessile. 

(ilbia,  Linn.  Perennial,  shrubby,  about  6  ft.  high: 
hairs  of  the  stem  pilose,  somewhat  clustered,  distant: 
Ivs.  softly  tomentose,  lower  ones  5-Iobed,  upper  3-Iobed, 
highest  oblong,  scarcely  divided:  fls.  reddish  purple. 
S.  Eu.  — Not  advertised  in  America,  but  commonly  cult, 
in  England,  where  it  occasionally  sows  itself,     y^  ]yj_ 

LAVENDER.     See  Lavandula. 

LAVENDER  COTTON  is  Santolina  Chamm-yparissus. 

LAVIA,  of  one  nursery  catalogue,  is  a  typographical 
error  for  Layia. 

LAWN.  For  most  people  the  word  Lawn  bears  a 
vague  meaning,  compounded  of  their  recollection  of 
grass-covered  spaces  dotted  over  with  trees  and  shrubs, 
and  of  broad  areas  covered  simply  with  closely-mown 
turf.  Both  are  correct  impressions:  but  the  more  im- 
portant feature  is  that  a  Lawn  shall  be  an  open  area  of 
grass  space  (Figs.  1245,  124G).  Many  exceptions  or  ad- 
ditions to  this  definition  may,  however,  be  admitted.  A 
great  white  oak,  for  in.stance,  rugged  and  picturesque 
against  the  evening  sky,  needs  only  to  be  seen  to  fur- 
nish an  ample  excuse  for  its  retention  on  any  Lawn.  But 
this  would  be  a  happy  chance,  not  affecting  the  princi- 
ples which  should  govern  the  construction  of  a  Lawn 
on  an  open  area. 

It  may  readily  appear  that  the  Lawn  will,  as  originally 
designed,  prove  too  sunny  or  too  strongly  wind-swept 
over  its  extended  expanse;  but  the  remedy  for  this  will 
be  found  to  lie  not  so  much  in  planting  single  trees  or 
detached  groups  of  trees  over  the  uncovered  area,  as  in 
extending  limbs,  points,  promontories  and  peninsulas 
of  trees,  or  trees  and  shrubs,  directly  out  from  the  main 
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1245    An  open  area  of  grass  space 


body  of  bordering  plantations  which  will  usually  frame 
the  Lawn  and  the  different  pictures  that  will  appear  in 
any  properly  unified  scheme  of  landscape  gardening. 
The  art  of  the  designer  will  display  itself  in  determining 
the  relative  sizes  of  the  Lawns  and  these  enclosing  or 
framing  plantations.  A  careful  eye  must,  of  course,  be 
given  to  the  individuality  of  the  Lawn  itself,  which 
should  never  be  allowed  to  merge  into  the  neighboring 
plantations.  A  like  principle  applies  to  all  kinds  of  art 
—  it  is  fundamental  and  vital  in  Its  character.  The 
reader  may  fancy  that  its  application  would  tend  to  limit 
the  beauty  of  landscape  gardening  by  eliminating  cer- 
tain features  of  natural  beauty,  such  as  trees,  shrubs 
and  beds  of  flowers,  but,  if  he  will  look  at  an  open  Lawn 
with  discerning  and  sympathetic  eyes,  he  will  find  that 
the  "moving  cloud-shadows,  waving  grass,  rich  patches 
of  dark  and  light  green,  studded  with  the  starry  radi- 
ance of  the  humble  flora  of  the  grass,  and  the  hundred 
incidents  of  blazing  or  subdued  color  and  form  that  ap- 
pear on  the  surface  of  an  open  meadow,"  need  no  added 
beauty  of  tree  or  shrub  to  perfect  their  nearly  unap- 
proachable loveliness.  So  important  does  the  writer 
consider  the  essential  and  peculiar  beauty  of  the  Lawn 
as  distinguished  from  that  of  any  other  part  of  the 
home  domain,  that  he  always  feels  inclined  to  term  it 
t  '_ie  true  focus  of  the  picture,  the  central  point  of  inter- 
c^t  in  any  landscape  gardening  design. 

This  being  the  case,  it  behooves  us  always  to  literally 
leave  no  stone  unturned  or  clod  of  earth  untilled  anil 
unfertilized  in  order  to  obtain  a  satisfactory  open  Lawn. 
Did  the  reader  ever  really  see  such  an  one'!  Let  him  an- 
swer frankly  to  himself  whether  he  has  or  has  not  seen  i 
Lawn  which  showed  no  traces  of  twitch  grass  and  othi  i 
cvrly  weeds  in  July,  nor  any  summer  grass  and  Htc  i 
weeds  in  August  and  September,  — above  all,  a  Lumi 
which  would  stand  a  protracted  drought  without  artifiti  il 
watering.  Very  likely  he  will  think  it  is  impossible  to 
make  such  a  Lawn  under  the  conditions  of  soil  and  cli 
mate  which  each  and  all  of  us  are  likely  to  believe  s]k 
cially  characteristic  of  the  spot  of  ground  on  which  \m 
live.  Perhaps,  on  the  other  hand,  he  will  declare  that  lu 
has  seen  such  a  Lawn  in  some  remote  place,  but  if  \i  i 
question  him,  ten  chances  to  one  we  shall  find  that  hi-, 
observation  of  this  exceptional  Lawn  is  limited— thit  li 
has  not  wintered  and  summered  near  it,  or  seen  it  dui 
ing  its  periods  of  "storm  and  stress."  The  writer  kncm  .- 
one  place  where  such  a  Lawn  can  be  seen,  and  he  reft  i  -. 
to  it,  not  because  it  is  properly  a  Lawn,  for  it  lacks  tin 
requisite  framing  plantations;  but  it  is  perfect  in  tht 
first  essential  of  a  good  Lawn— it  is  a  piece  of  perfect 
Lawn  grass,  A  brief  description  will  show  how  this 
standard  of  excellence  was  reached.  The  Lawn  consists 
of  small  patches  of  grass  turf  on  a  private  farm  m  Man 
Chester,  Conn.  Each  patch  was  worked  and  turned  over 
with  various  ingeniously  contrived  hoes,  forks  and  rakes 
until  the  last  lurking  weed  was  removed  that  could  be 
found  by  dint  of  skill  and  untiring  patience.  The  soil 
was  that  of  an  old  garden,  and  naturally  good.  It  was 
tilled  in  the  most  thorough  manner  and  not  fertilized  at 
all,  for  fear  new  weeds  be  introduced.  Then,  in  this 
mellow  and  receptive  medium,  were  set  cuttings  or  joints 
of  the  hardiest  and  most  luxuriant  varieties  of  grasses 


which  had  been  discovered  by 
months  and  even  years  of  keen 
and  intelligent  search  in  the  old 
meadows  of  both  the  Old  and  the 
Kew  World  from  Austria  to  Aus- 
tralia. The  result  is  an  elastic 
firmness,  an  endurance,  depth 
and  richness  of  the  turf  which 
suggests  to  the  trt?ad  the  deep 
pile  of  some  Eastern  carpet  woven 
in  a  hand-loom. 

But  all  can  not  attain  this 
standard  on  their  Lawns.  For 
those  who  do  not  look  higher 
than  the  ordinary  standard  — and 
even  this  is  none  too  often  de- 
sired, or  even  understood,  by  the 
general  public  — the  following  di- 
rections for  Lawn  making  may  be 
given: 

1.  The  Lawn  should  be  care- 
fully graded,  either  convex,  level  or  concave,  in  such 
comparatively  long,  suave  and  graceful  lines  as  will  ac- 
cord with  the  peculiar  conformation  of  the  ground  ( Pig. 
1247). 

2.  Plow,  harrow  or  spade,  and  fork  the  soil  of  the 
Lawn  to  a  depth  of  two  feet,  if  possible,  and  keep  re- 
moving the  stones  and  burning  the  gathered  rubbish 
for  several  weeks,  or  as  long  as  you  can  persuade  your- 
self to  do  it,  or  pay  any  one  else  to  do  it,  with  the  full 
assurance  that  no  matter  how  much  you  do,  you  will  not 
be  likely  to  destroy  all  the  weeds  and  win  the  very  best 
possible  results. 

3.  Enrich  the  soil  by  a  covering  of  still  richer  mold. 
Next  to  this  in  efficiency  are  bone  dust,  superphos- 
phate of  lime,  nitrate  of  soda,  and  nitrogenous  manures 
like  ground  flesh  and  bone  mixed  in  proportions  suited 
to  the  special  soil,  which  may  vary  materially  in  a  dis- 
tance of  a  few  hundred  yards.  The  usual  proportions 
are  one  ton  to  the  acre  of  ordinary  artificial  fertilizers, 
such  as  superphosphate  of  lime  and  bone  dust,  or  15  to 
25  of  well-rotted  stable  manure.  If  artificial  fertilizers 
are  not  available,  then  take  cow  manure,  sheep  manure, 
or  last  of  all,  because  it  is  the  most  productive  of  weeds, 
ordinary  stable  manure.  These  natural  manures  are, 
after  all,  the  best,  save  for  their  weed-bearing  qualities. 
They  will  need  composting  with  several  times  their 
bulk  of  good  soil  and  evenly  spreading  and  harrowing 
or  raking  in  throughout  the  surface  of  the  Lawn. 

4.  For  turfing,  the  cleanest  grass  seed  that  can  be  ob- 
tained at  any  price  will  be  found  the  best  in  the  end. 


1246     Ground  plan  oi  a  naturt 
'  show  relative  importance  of  la 


I  and  planting. 


The  bulk  of  this  seed  should  be  Kentucky  blue-grass  or 
June-grass  (Poa  pratensis)  mixed  with  red-top  or  herd's- 
grass  (Agrostis  alba,  var.  vulgaris) .  or  Agrostis  canina, 
the  Rhode  Island  bent-grass.  The  advantage  of  using 
several  kinds  of  grass  is  that  the  first-comers  hold  po.s- 
session  of  the  ground  against  incursions  of  weeds  until 
the  stronger  but  slower-growing  Kentucky  blue-grass 
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gets  complete  root-hold,  when,  in  the  struggle  for  life, 
the  earlier  growths  of  grass,  being  weaker,  go  to  the 
wall  and  are  crowded  out  of  existence.  How  fine  this 
blue-grass  may  become  under  favorable  conditions  it 
will  be  needless  to  point  out  to  those  who  have  seen  the 
grass  meadows  of  Kentucky. 

5.  On  a  quiet  day  the  seed  should  be  sown  evenly 
over  the  Lawn  surface  — a  task  which  can  be  well  done 
only  by  much  skill  and  experience.  The  ground  will 
then  need  careful  raking  with  a  line-toothed  iron  rake, 


1247.  An  easy  erade  for  a  steep  lawn. 

and  rolling  with  an  iron  roller,  the  heavier  the  better. 
In  very  dry  and  windy  weather  it  is  hardly  worth  while 
to  sow  grass  seed. 

C.  As  soon  as  the  grass  has  grown  3  or  4  inches,  cut  it 
first  with  a  scythe  and  afterwards  with  the  Lawn  mower, 
in  order  to  secure  a  good,  thick-set  turf.  Every  spring, 
and  oftener  if  wet  weather  prevails,  a  compacting  with 
the  iron  roller  will  serve  a  good  purpose.  Fertilizing  on 
the  top  of  the  Lawn  in  the  winter  is  always  in  order, 
provided  the  remainders  of  rubbish  from  the  stable 
manure  that  may  be  used  be  removed  early  in  spring 
before  the  grass  starts. 

7.  The  last  and  perhaps  the  most  important  care  to  be 
given  the  Lawn  in  the  process  of  its  establishment  is 
the  weeding  of  the  first  summer.  The  next  is  the  weed- 
ing of  the  second  summer— and  the  third  is  the  weeding 
at  any  time  it  may  need  it,  no  matter  how  many  years 
may  have  elapsed  since  its  construction.  The  onion 
patch  and  the  flower  garden  ni'cil  no  nmi-c  weeding  than 
the  Lawn,  if  for  no  other  reason  than  In-cause  the  use 
and  beauty  of  either  onion  patch  ^)r  flower  garden  can 
never,  combined,  equal  those  of  the  home  Lawn.  In  it, 
skill  and  patience  and  the  love  of  beauty  find  abundant 
'■«ward.  Samvel  Parsons,  Jr. 

Lawns  for  the  South.  — The  scarcity  of  handsome 
Lawns  throughout  the  South  often  leads  to  the  impres- 
sion that  the  cause  is  from  a  lack  of  proper  grasses  pos- 
sessing sufficient  resisting  power  to  withstand  the  long, 
v,'arm  summers.  This  idea  is,  unfortunately,  widely  en- 
tertained, and,  as  a  consequence,  one  of  the  most  pleas- 
i-ig  features  of  landscape  gardening  is  lost.  The  princi- 
pal cause  which  has  led  to  this  opinion  is  from  the 
endeavor,  in  the  formation  of  Lawns,  to  use  the  many 
kinds  of  grass  seeds  which  are  so  successful  in  the 
northern  states  and  which  are  unsuited  for  southern 
soils  and  climate,  unless  in  a  few  exceptional  localities. 

Sown  during  the  fall  months  in  properly  prepared 
land,  a  very  good  stand  can  be  had  daring  winter  and 
early  summer,  but  unless  there  is  sufficient  moisture, 
either  from  copious  rains  or  liberal  irrigation,  most  of 
those  otherwise  excellent  grasses  fail  and  die  out  dur- 
ing a  protracted  drought.  Lawns  of  an  extensive  area, 
when  formed  with  northern  and  European  grasses,  are 
therefore  unadvisable  South,  but  where  the  extent  is 
limited,  the  soil  deeply  dug,  well  fertilized  and  artifi- 
cial irrigation  available,  then  a  very  satisfactory  result 
may  be  expected.  Several  Lawn  grass  mixtures  are  rec- 
ommended, but  the  best  that  has  come  under  our  obser- 
vation is  the  formula  known  in  Philadelphia  as  "Ever- 
green Lawn  Mixture." 

There  are,  however,  several  native  and  exotic  grasses, 
which  not  only  resist  the  long  summer  heat,  but,  if 
properly  treated,  afford  most  excellent  Lawn-making 
material.     First  of  all  is  the  Bermuda  grass  ( Cynodon 


or  CaprioJn),  a  plant  of  trailing  and  stoloniferous  habit. 
Although  it  is  known  throughout  the  southern  states 
under  the  name  of  Bermuda,  it  is,  however,  a  native 
grass  of  Bengal  and  other  sections  of  India,  and  found, 
also,  in  Corea.     In  Bengal  it  is  known  as  "Doob  grass," 
and   there  highly  prized   for  its  vigorous  growth  of  a 
soft,  dark  hue,  and   thriving  where  scarcely  any  other 
kind  will.    This  grass  has  become  widely  disseminated 
throughout  the  South,  where  it  has  received  both  the 
harshest  possible  reputation  as  a  nuisance  when  allowed 
to  take  a  foothold  in  cultivated  fields  and  gar- 
dens, as  well  as   unstinted   praise  from  those 
who  have  learned  its  great  value  as  a  pasture, 
hay  or  Lawn  grass. 

When  required  for  Lawns,  the  roots   should 
_  be  cut  in  short  lengths,  — passing  them  through 

a  hay  cutter  is  the  most  expeditious.    Let  the 
ground  be  well  and  deeply  plowed  or  dug,  well 
manured,  and  after  sowing  the  pieces  of  grass 
roots  they  must  be  either  raked  or  harrowed 
•        in.  then  the  surface  made   perfectly  level  by 
rolling;  or,  where  the  area  is  limited,  the  roots 
may  be  planted  6  inches  apart.    Plant  at  any 
time  during  February  or  March,  or  in  the  fall 
if   preferred.     If    during   the  spring   the    soil 
should  become  very  dry,  an  occasional  watering, 
where  this  is  practicable,  should  be  attended  to 
until  the  grass  is  well  established.    Neither  ex- 
cessive heat  or  cold   will  kill  the  roots  if  left 
undisturbed,  but  plowing  up  during  warm  weather  will 
soon  rid  the  ground  of  the  roots  if  this  is  desired.    As 
the  new  growth  attains  a  few  inches  in  height,  use  the 
Lawn    mower   every    week    or   ten    days   during  moist 
weather,  but  even  during  dry  weather  the  grass  must  be 
kept  occasionally  clipped  to  prevent  flowering.     If  the 
growth   is  not  vigorous,  apply  a  top-dressing  of  bone 
meal.    In  the  fall  a  coat  of  well-rotted  stable  manure 
should  be  given  ;    this  may  be  raked  off  early  in  the 
spring,  previously  running  a  sharp-toothed  harrow  over 
the  Lawn,  and  finally  rolling  it  well.    In  this  way  a  per- 
manent and  good  Lawn  may  be  secured  with  very  little 
additional  expense.    Any  soil,  unless  naturally  very  wet, 
will  suit  Bermuda  grass. 

Paspalum  distichum,  or  "Joint  grass,"  is  native  of 
the  southern  states,  and  usually  found  in  moist  or  low 
grounds.  It  can  be  utilized  in  soils  which  are  too  wet 
to  suit  the  Bermuda,  but  at  best  makes  an  indifTerent 
Lawn,  as  it  is  of  low-creeping  and  not  sufficiently 
dense  habit. 

StenotapJirnni  dimidiatum,  known  on  the  coast  and 
Florida  as  "Goose  grass"  (St.  Augustine  grass),  is  an 
erect-growing  perennial  plant,  with  flat  or  channelled 
leaves.  It  is  found  in  pine-barren  swamps  and  ponds 
from  Florida  to  North  Carolina,  and  being  well  adapted 
to  the  sandy  soils  of  the  coast,  even  those  which  are 
commonly  termed  salt-water  lands,  it  is  therefore  valu- 
able for  such  localities.  As  for  the  Bermuda,  the  soil 
should  be  well  fertilized  and  prepared.  The  I'ootlets 
are  planted  in  rows  a  few  inches  apart.  As  the  growth 
begins,  repeated  clippings  are  required.  While  it  makes 
a  coarse  sod,  still  its  bright  green  color  and  adaptability 
to  soils  where  few  other  grasses  of  low  growth  are  pos- 
sible, makes  it  a  valuable  plant  for  Lawns. 

Many  Lawns  are  injured  by  allowing  other  grasses  to 
take  a  foothold.  Sporobolus  /»KZic?(«,  or  "Smut  grass,'* 
was  originally  introduced  from  the  West  Indies.  It 
soon  forms  large  tufts,  with  tall,  wiry  stems,  whose 
panicles  are  usually  covered  with  a  black  fungous 
growth.  Arisfida  pnrpurnscens,  or  "Broom  Sedge," 
will  soon  deface  a  Lawn  if  left  undisturbed.  Both 
should  be  eradicated  as  soon  as  they  appear. 

P.  J.  Beeckmans. 
L&WSONIA  (after  Dr.  Lawson,  who  published  in  1709, 
at  London,  an  account  of  his  botanical  journey  in  Caro- 
lina), lii/thrctcets.  This  genus  includes  a  tropical  shrub, 
cult,  in  Europe  under  glass  for  ornament  and  outdoors 
in  the  tropics  throughout  the  world.  Its  fragrant  white 
fls.  produce  the  henna  or  alhenna  of  the  Arabs  (Cyprus 
of  the  ancients),  which  is  used  in  Egypt  and  elsewhere 
by  women  to  color  their  nails,  and  by  men  to  dye  their 
beards.  In  America  it  seems  to  be  cult,  only  in  S.  Calif, 
and  S.  Fla. 

Lawsonia  is  a  genus  with  perhaps  only  one  species,  a 
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glabrous  sbnib,  with  branches  spiny  or  not.  Important 
generic  characters  are:  calyx 4-parted:  petals  4:  stamens 
8:  capsule  globose,  4-celled,  rupturing  irregularly. 

Alba,  Lam.  Henna  Plant.  Lvs.  opposite,  oval-lanceo- 
late, entire,  short-stalked  :  fls.  paiiicled.  Native  to  In- 
dia, the  Orient,  N.  Afr.    Naturalized  in  West  Indies. 

LAYERING.  Figs.  1248-1253.  Layering  is  tlio  jiro- 
cess  by  which  apart  of  a  plant  stem  is  mad.'  to  pindu.-e 
roots  while  still  attached  to  and  nourished  I'V  tli-  |>;n>rit 
plant,  so  that  it  may  be  able  to  maintain  an  iii.l*priMl.iit 
growth.  The  tendency,  under  favorable  conditions,  to 
produce  roots  from  the  cambium  zone  of  some  part  of 
the  stem  is  manifested  by  many  plants,  especially  in  the 
tropics.  It  may  be  noticed  in  the  species  of  Ficus  culti- 
vated in  the  greenhouse,  in  Epigaea  and  Bhus  Toxicoden- 
dron in  the  woods,  in  tomato  vines  in  the  garden,  in 
grape  canes  lying  on  the  ground,  and  frequently  in  young 
apple  trees  when  the  trunk  becomes  covered  with  earth 
to  an  unusual  depth.  With  most  such  plants,  rooting  by 
detached  parts  is  easily  accomplished,  and  this  being 
more  convenient, layering  is  generally  practiced  only  with 
those  plants  which  do  not  root  readily  from  cuttings. 

The  mode  of  root-production  is  essentially  the  same 
in  either  case.  The  right  conditions  as  to  moisture, 
temperature,  food  supply,  etc.,  seem  to  stimulate  the 
formation  of  one  or  more  growing  points  in  the  cambium 
zone.  The  multiplying  cells  force  their  way  through  the 
bark,  and  if  favorable  soil  contact  is  secured,  supporting 
roots  are  soon  developed.  The  same  results  may  coiuf, 
sometimes  more  readily,  from  ornear  a  callus  fumu'd  in 
the  effort  to  heal  a  cut  surface.  It  is  when  tlu'  fuud  sup- 
ply is  deficient  or  the  cell  action  is  so  slow  that  the  de- 
tached part  would  perish  before  supporting  roots  could 
be  established,  that  rooting  while  the  parts  are  still  at- 
tached to  and  nourished  by  the  parent  plant  need  be 
employed. 

The  different  methods  of  Layering  are  simply  matters 
of  detail  adapted  to  the  varying  natures  of  the  plants  to 
be  dealt  with.  Usually  branches  are  selected  of  rather 
young  wood,  which  can  easily  be  brought  under  the  soil 
and  which,  when  rooted,  can  be  removed  without  damage 
to  the  old  plant.  The  most  favorable  season  is  generally 
the  spring  or  time  of  most  rapid  cell  growth. 


tched  at  the  bottom. 


The  methods  of  Layering  may  be  represented  in  the 
following  diagram: 


METHODS   OF    LAYERING 


Bark  ruptured. 
Biirk  ringed. 
Tongiie  cut. 
Tip  Liyered. 


Mound-  or  stool-layer. 
.  Potted  or  aerial  layer. 
(  Simple  layer. 
<  Trench  layer. 
i  Serpentine  layer. 

As  shown  in  Fig.  1248,  a  suitablp  branch  is  bent  to  the 
ground  and  held  in  place  by  a  forked  pin,  so  that  rf  por- 


Canes 


tion  of  it  is  covered  with  2  or  3  inches  of  rich  earth,  the 
end  being  bent  to  an  upright  position  and  fastened  to  a 
stake.  The  bend  and  consequent  rupture  of  the  bark 
may  be  all  that  is  needed  to  obstruct  the  movement  of 
food-material  and  cause  the  development  of  roots  at  this 


1249.  A  layer  ringed  or  girdled  at  the  bottom. 

point.  If  not,  a  tongue  may  be  cut  not  deeper  than  one- 
third  of  the  thickness  of  the  branch  from  below  upwards 
and  near  a  bud  or  node.  In  Fig.  1249  a  layered  branch 
is  shown  with  a  ring  of  bark  removed,  a  good  practice 
with  thick,  hard-barked  species. 

For  many  low-branched  shrubs,  mound- or  stool-layers 
are  prepared  (Fig.  1250),  as  follows:  In  the  spring,  head 
the  bush  back  to  a  series  of  stubs,  which  will  produce  a 
large  number  of  vigorous  young  shoots.  By  midsummer, 
in  some  cases,  or  the  following  spring,  a  mound  of  earth 
is  thrown  around  the  old  stool  and  the  base  of  the  new 
shoots,  and  from  these  latter  abundant  rooting  is  se- 
cured, so  that  by  the  following  autumn  or  spring  they 
may  be  separated  and  set  in  nursery  rows. 

When  a  branch  cannot  be  brought  to  the  ground, 
sometimes  the  earth  is  brought  to  the  branch  by  clasp- 
ing the  halves  of  a  broken  or  specially  made  pot  around 
a  tongued  or  girdled  branch  and  filling  in  earth  and 
sphagnum  moss  to  retain  the  moisture ;  or  the  moss  may 
be  held  in  place  by  a  cone  of  strong  paper  (Fig.  1251). 
It  may  be  necessary  to  support  the  pot  with  a  light  stand 
of  stakes.  Where  a  moist  atmosphere  is  retained,  as  in 
a  conservatory,  merely  a  ball  of  sphagnum  bound  around 
the  branch  with  twine  will  serve  an  equally  good  purpose 
with  less  trouble.  Tbis  kind  of  propagation  is  known  as 
air-layering,  Chinese  layering  or  circuraposition. 

In  the  case  of  vines,  a  cane  may  be  laid  horizontally  in 
a  shallow  trench,  cov- 
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1250.   Mound-  or  Stoul  Layen 


ering  a  few  inches 

induce    rooting,      and 

leaving  a  node  or  two 

exposed  for  growth ,  and 

so   on   to   the  end.    as 

shown    by    Fig.    12.'>2. 

After  young  shoots  are 

well  started    from  the 

uncovered     buds,    the 

earth  may  be  filled  in  to  the  level  of  the  dotted  line. 

In  Fig.  1253  is  shown  what  is  often  called  the  serpen- 
tine layer,  in  which  the  cane  is  bent,  portions  being 
covered  and  the  intervals  left  above  the  ground.  It  is 
said  that  by  this  means  the  tendency  of  the  sap  to  flow 
to  the  extremity  and  there  make  the  strongest  growth, 
is  overcome,  and  even  rooting  secured  the  whole  length 
of  the  cane.  This  method  is  often  used  with  quick-grow- 
ing vines  like  clematis  and  wistaria,  from  which  it  is 
possible  to  secure  a  succession  of  layers  from  the  an- 
nual growth  during  spring  and  early  summer. 

All  of  the  foregoing  operations  will  be  found  more 
readily  successful  in  the  More  moist  situations  ;  more 
successful  in  the  nearly  saturated  atmosphere  of  the 
southern  states,  for  instance,  than  in  the  comparatively 
dry  conditions  of  the  prairie  states.  g.  c.  Mason. 


LAYIA 

LATIA  (Thomas  Lay,  naturalist  in  the  Beechey  voy- 
age). Cotnpdsittp.  About  V.i  species  of  California  an- 
nuals, with  yellow  or  white  fls.  in  spring  or  early  sum- 
mer. Lvs.  chietly  alternate,  all  eutire  or  some,  particu- 
larly the  lower,  with  about  2  pairs  of  linear  side  lobes 
above  the  middle  of  the  leaf.  For  general  culture  they 
.■ire  probably  inferior  to  Madia  elegant,  which  has  a  simi- 
lar habit  and  is  distinguished  by  the  blood-colored  spot 
at  the  base  of  the  rays.  The  lis.  in  Layia  are  about  1-lK 
in.  across,  and  the  rays  are  distinrtlv  :Moothed.  The 
species  described  below  are  ditTiisr,  mui-b-branched  and 
about  a  foot  high.  It  is  prohat-b-  tlint  fi»r  best  results 
they  should  be  started  early  indoors,  and  transplanted 
outdoors  in  May.    Easy  to  grow. 

A.    Hays  entireJij  white, 

glanduldsa,  Hook.  Hispid,  sometimes  glandular:  Its. 
1-1  J>2  in.  long,  2-.S  lines  broad,  linear,  the  upper  ones  all 
entire:  rays  8-l:i.    B.M.  68.56.  — Not  cult.,  but  desirable. 


.AA.    Bays  yello 


.ometimes   tipped  white 
B.    Plants  ho 


B.    Plants  hairy. 
felegans,  Torr.  &  Gray.   All  the  upper  lvs.  entire:  rays 
0-12.  yellow,  rarely  white-tipped:  pappus  white  or  whit- 


1351.   Alr-Layerme: 

isb,  its  copious  villous  hairs  much  shorter  thantheawn- 
shaped  bristles,  which  are  long  plumose  below  the  mid- 
dle.    This  and    the  next    have  a   few  small,  scattered, 
stalked  glands  which  are  wanting  from  the  last 
two.     Gn.  31,    p.  465. —  Procurable  from    western 
collectors.    Perhaps  the  best  of  the  genus. 

platygWssa,  Gray.  Some  of  the  upper  lvs.  pin- 
natifid  :  rays  light  yellow,  commonly  white- 
tipped  :  pappus  of  stout,  awn-like  bristles  which 
are  upwardly  scabrous.    B.M.  3719. —  Cult,  in  Eu. 

BE.    Plants  not  hairy  or  at  most  minutely 
pubescent. 

Calli^Ussa,  Gray.  Akenes  villous-pubescent  or 
partly  glabrate:  pappus  of  10-18  very  unequal 
and  rigiii  awl-shaped  awns.  B.  R.  22:1850  (er- 
roneously as  ilj-yura  clirysanthimoides). 

chryBanthemoldes,  Gray  {Oxyura  chrysanthe- 
violdes,  DC).  Akenes  wholly  glabrous,  broader: 
pappus  none.  Not  B.R.  22:1850,  which  is  the 
above.  According  to  Thorburn  this  is  a  hardy 
annual  trailer  with  white  fls.,  blooming  in  sum- 
mer and  autumn. 

LEAD  PLANT  is  Amorpha  rariescens. 

LEADWOET.     Ptumha,,,,. 
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LEATHER  FLOWER.  Clematis  Viorna.  L.  Jacket. 
Eucalyptus  punctata.  L.  Leaf.  Chamadaphiie  L. 
Wood.    Dirca  palustris:  a\s(<  Cyrilla. 


^lii^i/^ldsi 


Itiple  layer. 


LEBIDIEROPSIS  (Greek;  resembling  Lebidiera,  a 
genus  now  inc-luded  in  Cleistanthus).  Enphorhi&cece. 
This  genus  includes  a  small  tree  with  very  hard  wood, 
and  of  unknown  value,  introduced  from  a  botanical  gar- 
den of  northern  India  by  Reasoner  Bros.,  Oneco,  Fla. 
Lebidieropsis  was  reduced  by  Benth.im  and  Hooker  to 
the  rank  of  a  subgenus  of  Cleistanthus,  but  in  the 
Flora  of  British  India  Hooker  says  that  Lebidieropsis 
should  probably  be  restored,  the  se^ds  being  globose, 
while  in  Cleistanthus  they  are  always  oblong.  The  seeds 
also  differ  in  structure.  Generic  characters  of  Cleistan- 
thus are:  trees  or  shrubs:  lvs.  alternate,  2-ranked,  en- 
tire: fls.  small  or  minute,  in  axillary  clusters  and  spikes, 
monoecious;  calyx  5  cleft  or  4-6-cleft;  petals  as  many, 
minute;  stamens  5;  filaments  united  in  a  column  in  the 
center  of  the  disk:  ovary  3-celled. 

OTbicul&ris,  Muell.,  Arg.  Lvs.  \M-A  in.  long,  lH-3  in. 
wide,  leathery,  broadly  obovate  or  elliptic,  tip  rounded 
or  retu.se,  glaucous  beneath,  nerves  5-8  pairs:  fls.  silky, 
.3-6  in  a  cluster;  petals  fleshy,  narrow:  seeds  2  lines 
thick,  chestnut-brown,  with  scanty  albumen.  Hooker 
does  not  recognize  the  3  varieties  distinguished  by 
Mueller  on  the  shape  and  hairiness  of  the  lvs. 

LfiDUM  (ledon,  ancient  Greek  name  of  Cistus). 
Ericacea'.  Labrador  Tea.  Ornamental  low  evergreen 
shrubs  with  alternate,  entire,  short-petioled  lvs.,  slightly 
fragrant  when  bruised,  and  with  handsome  white  fls.  in 
terminal  umbels,  appearing  in  early  summer.  They  are 
all  hardy  North,  and  well  adapted  for  borders  of  ever- 
green shrubberies  or  for  planting  in  swampy  situations. 
They  thrive  as  well  in  sunny  as  in  partly  shaded  situa- 
tions, and  prefer  a  moist,  sandy  and  peaty  soil.  Trans- 
planting is  easy,  if  the  plants  are  moved  with  a  sufRcient 
ball  of  earth.    Prop,  by  seeds  sown  in  spring  in  sandy 


1253.   Serpentine  Layering. 


peat  and  treated  like  those  of  Azalea  and  Rhododen- 
dron, the  young  plants  growing  but  slowly;  increased 
also  by  layers  and  division.  Three  species  in  the  arctic 
and  cold  regions  of  the  northern  hemisphere,  all  found 


896 


LEDUM 


in  N.  America.  Allied  to  Rhododendron,  but  corolla 
polypetalous.  Fls.  rather  small,  ^3-%  in-  across,  long- 
pedicelled,  in  terminal,  umbel-like  racemes;  calyx  lobes 
and  petals  5,  spreading;  stamens  5-10:  capsule  nodding, 
5-celled,  separating  from  the  base  into  5  valves,  with 
many  minute  seeds.  The  Ivs.  contain  a  volatile  oil,  with 
narcotic  properties;  the  Ivs.  of  Jj.  latifoliiim  are  said 
to  have  been  used  during  the  war  of  independence  as 
a  substitute  for  tea,  hence  the  name  "Labrador  Tea." 

paliistre,  Linn.  Wild  Rosemary.  One  to  2  ft.  high: 
Ivs.  linear  or  linear-oblong,  revolute  at  the  margin,  dark 
green  and  somewhat  rugose  above,  densely  ferrugiueous- 
tomentose  beneath  like  the  young  branches,  %-l%  in. 
long:  stamens  10:  capsule  ovate.  May,  June.  N.  hemi- 
sphere, in  N.  America  from  Newfoundland  to  Alaska. 
L.B.C.  6:500.  Var.  dilat&tam,  Gray.  Lvs.  broader:  cap- 
sule more  oblong.  N.W.  coast  of  N.  Araer.,  Japan.  Var. 
decumbens,  Ait.  With  procumbent  stems  and  shorter 
usually  oval  lvs. 

latifdlium,  Ait.  {L.  Groenldndicnm,  Oeder).  One  to 
3  ft.,  similar  to  the  former,  but  lvs.  broader,  oblong  or 
linear-oblong,  1-2  in.  long,  tomentum  beneath  often 
whitish  at  first:  stamens  5-7:  capsule  oblong.  May, 
June.  Canada  to  Brit.  Col.,  south  to  Pa.  and  Wis. 
L.  B.  C.  6:534  and  11:1049  (as  L,  canadense).  J.  H.  111. 
31:20  (as  L.  paliistre),    Gn.34,  p.31. 

L.  buxifolmm.  Berg.=Leiophyllum  huxifolium.-' X.  glandu- 
Ihsum,  Nutt.  Shnih.  to  6  ft.:  lvs.  oblong  or  ov.il.  glabrous, 
glaucous  and  glandular  beneath;  stamens  10.  July.  Aug.  B.C. 
to  Calif.  B.M.7610.  ALFRED  Rehder. 

LEfiA  (James  Lee,  Scotch  nurseryman,  1715-1795 J. 
Leedcece.  About  20  species  of  tropical,  oriental  small 
trees  or  shrubs,  some  of  which  are  cult,  as  young  plants 
in  warm  conservatories  for  their  colored  foliage  and 
stately  habit.  Lvs.  alternate,  1-3  times  pinnate;  Ifts. 
entire  or  serrate;  tendrils  none:  fls.  small  or  large,  red, 
yellow  or  green,  in  cymes;  calyx  5-toothed;  petals  5, 
connate  at  the  base  and  with  the  tube  of  stamens :  ovary 
3-6-celled;  cells  1-ovuled:  fr.  aberry.  By  Bentham  and 
Hooker  this  genus  was  placed  in  the  order  Ampelidese, 
which  others  call  Vitacese.  Vitis  differs  in  having  the 
climbing  habit,  ovary  2-celled;  cells  2-ovuled.  The  first 
species  mentioned  seems  to  be  valued  particularly  for 
its  fls, :  the  others  are  foliage  plants  which  are  presum- 
ably distinct  horticulturally,  but  2  of  them  may  not  be 
good  botanical  species,  and  cannot  be  distinguished  with- 
out a  knowledge  of  the  flowers. 

Leeas  are  tropical  house  plants.  L.  nmahiUs  has 
beautiful,  silvery,  vine-like  foliage.  It  makes  a  hand- 
some plant  for  pillar-posts,  and  does  exceedingly  well 
planted  out;  but  it  should  be  given  a  season  of  rest  dur- 
ing wmter  time  by  a  partial  drying  out,  when  it  will 
loose  most,  if  not  all.  its  foliage.  This  practice  should 
be  followed  in  any  case.  It  may  also  be  grown  as  a 
trained  specimen  in  pots.  Peaty  soil  is  often  recom- 
mended, but  good  light  loam,  with  plenty  of  drainage. 
does  equally  well. 

A.    Foliage  green. 

cocclnea,  Planch.  Lvs,  3-pinnate;  Ifts.  5  on  each  main 
division  of  the  leaf,  oblong-lanceolate,  dentate,  margin 
recurved:  fls.  60  or  more  in  a  trichotomous,  flat-topped 
cluster  about  3  in.  across,  scarlet  in  bud,  the  5  spread- 
ing lobes  of  the  corolla  pink  above;  stamens  yellow,  ex- 
serted,  each  fl.  about  %  in.  across.  Burma.  B.M.  .5299. 
—  It  begins  to  flower  when  only  a  foot  high,  but  the  main 
stalk  of  the  clusters  is  only  an  inch  or  so  long.  Adv.  by 
John  Saul,  1893. 

AA.    Foliage  colored  or  variegated. 
B.    Lvs.  marked  bright  red  ;  veins  white. 

Micholltzii,  Hort.  Introduced  by  Sander  &  Co..  1899, 
from  Guinea,  but  not  distinguished  in  their  description 
from  L.  amabilis,  var.  splendens,  which  is  probably 
still  cult,  in  Eu. 

amabilis,  Hort.  Veitch  Lvs.  pinnate;  Ifts.  5 or 7,  lan- 
ceolate, acuminate,  serrate,  upper  surface  velvety,  deep 
bronzy  green,  with  a  broad  white  stripe;  veins  white  at 
the  bases  :  young  lvs.  pale  pinkish  brown.  G.C.  II. 
17:493.  Gn.  21,  p.  352.  Var.  spUndens,  Lind.,  is  marked 
With  bright  red  and  has  a  red  stem.    l.H.  31:518.' 
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BB.  Lvs.  flushed  bronze  ;  veins  rosy. 
sambucina.  Willd.  {L.  Rcehrsidna,  Hort.  Sander). 
Lvs.  |iinii;itr;  Ifts.  &%  in.  long,  2%  in.  wide,  oblong, 
ocidatt-  ;il  till-  Itiise,  acuminate,  coarsely  crenate.  India, 
Malayii.  IMiilippines,  trop.  Austnilia.  A  very  variable 
species.  The  above  synonymy  is  the  judgment  of  M.  T. 
Masters  inG.C.  111.23:245.  F.E.  10:554.  A.F.  13:1284. 
Gng.  6:278.  t.  D.  Hatfield  and  W.  M. 

LEEK  {Allium  Porrum),£L  flat-leaved,  bulbous,  hardy 
biennial,  is  probably  a  native  of  the  Mediterranean  re- 
gion, where,  particularly  in  Egypt,  it  has  been  used  for 
culinary  and  medicinal  purposes  since  prehistoric  time. 
All  parts  of  the  plant  possess  an  offensive,  pungent 
odor  and  acrid  taste  due  to  an  essential  oil  characteris- 
tic of  its  close  relative,  the  onion.  In  medicine,  the 
bulb,  like  the  onion,  is  used  as  a  renal  stimulant.  The 
blanched  stems  and  leaves  are  much  employed  in  conti- 
nental cookery  as  a  flavoring  for  soups,  stews,  etc., 
boiled  and  served  like  asparagus,  and  in  the  raw  state. 
Except  in  the  larger  cities  and  among  our  foreign  popu- 
lation, the  Leek  is  little  used  in  America.  The  seed 
should  be  sown  in  a  well-prepared,  light,  deep,  rich, 
moist  loam  in  a  nursery  bed  or  coldframe.  The  site 
should  be  open,  the  subsoil  dry.  When  six  or  eight 
weeks  old,  or  about  5  inches  tall,  the  young  plants 
should  be  set  9  inches  asunder,  in  drills  3  to  6  inches 
deep  and  18  inches  apart.  Shortening  both  roots  and 
stems  is  often  advised.  As  the  plants  grow,  the  soil 
should  be  drawn  loosely  round  the  stems  and  lower 
leaves  to  insure  blanching.  When  blanched  Leeks  are 
not  desired,  the   plants  may  be  cultivated  like  onions; 


1254.   A  papilionaceous  (lower— Sweet  Pea. 

Shomng  the  banner,  standard  or  vexillum  at  s\ 
the  wings  ut  w\   the  keel  at  k. 

indeed,  except  for  earthing  up,  the  cultural  methods  em- 
ployed for  these  two  crops  are  identical.  Leeks  are  mar- 
keted in  bunches  like  young  onions  and,  for  winter  use, 
are  stored  like  celery.  As  a  second  crop  to  follow  early 
cabbage,  spinach,  etc.,  they  are  in  general  favor  with 
market-gardeners.  In  soups  and  stews  the  rank  odor 
disappears,  leaving  a  mild  and  agreeable  flavor. 

M.  G.  Kains. 

Leek,  though  of  the  onion  family,  and  also  a  biennial, 
is  differently  treated  and  used.  The  object  in  its  cul- 
tivation is  to  develop  the  leaves  in  such  a  manner  that 
they  become  numerous ;  the  flower-stem  does  not  appear 
before  the  second  year,  hence  the  necessity  of  growing 
it  to  full  size  the  first  year. 

Sow  the  seed  in  March  in  a  seed-bed  (with  slight  bot- 
tom heat),  in  drills  2  or  3  inches  apart;  when  large 
enough,  thin  out  to  stand  1  inch  apart  in  the  row,  as 
they  may  attain  the  thickness  of  a  fair-sized  straw.  In 
May  or  early  .Tune  the  seedlings  are  transplanted  in  the 
open  ground ;  they  are  then  cut  half-way  down  and 
should  also  be  set  deep,  so  they  will  begin  blanching 
when  they  attain  a  fair  size.  The  soil  best  suited  is  a 
rich,  moist,  light  loam  ;  prior  to  the  transplanting  it 
should  be  well  prepared  with  well-rotted  stable  manure, 
if  possible.  The  plants  are  generally  set  in  drills  12  to 
15  inches  apart,  and  6  to  9  inches  apart  in  the  drills. 
They  should  be  well  cultivated,  and  when  erowing 
freely  should  be  earthed  up  slightly  with  the  hand  cul- 
tivator or  hand-hoe.  Some  of  the  successful  gardeners 
still  cultivate  them  on  the  celery -trenching  system;  by 
this  means  they  can   be  watered  more  thoroughly  and 
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will  attain  a  much  larger  size;  also  can  be  conveniently 
left  in  the  trench  with  slight  protection,  and  talten  there- 
from for  winter  use.  Care  mnst  be  talien  not  to  cover 
too  early,  as  they  decay  easily,  beginning  at  the  end  of 


1255.  Essential  organs  of  a  Sweet  Pea  flower. 
Calyx  at  C;  tenth  stamen  at  A;  stigma  at  E. 

the   foliage;  this  destroys  their  appearance.     The  har- 
dier kinds  are  used  for  this   purpose  and  will  blanch 
yellow  down  to  the  so-called  stem,  which  is  white  to  the 
root.     Leeks  planted  out  in  May  are  ready  for  use  in 
September;  the  sowings  can  be  made  earlier  and  later 
to  suit  the  time  of  maturing,  and  can  be  sown  in 
August  and  September  in  coldframes  and  winten  d 
over  with  slight  protection,  then  transplanted  tn 
the    open    ground    in   April.     The    varieties    b< --t 
known  to  American  gardeners  are    London   Flag. 
Large  Musselburgh  or  Scotch  Flag,  Giant  Caren 
tan,  and  Large  Rouen.  j.  Qtto  Thilow. 

LEGUMES.  The  popular  name  given  to  a  vast 
and  important  family  of  plants,  of  which  pea, 
bean,  clover,  vetch,  etc.,  are  common  representa- 
tives. The  onler  is  generally  known  as  the  pulse 
family,  or  Leri iiminosiv .  It  contains  nearly  450 
genera,  comprising  over  7,000  species,  and  in 
economic  importance  ranks  second  only  to  the  grasses 
(Graminece).    The  species   of   this   family  are  distri- 


est  trees.  Numerous  species  are  widely  cultivated  as 
agricultural  crops.  Among  these,  beans  and  peas  are 
important  food-plants,  while  clover,  vetches,  peas,  meli- 
lot,  alfalfa,  lucerne,  cow-peas,  etc.,  are  valuable  forage 
crops,  cover-crops,  and  green  manures.  Many  of  the 
exotic  species  are  ul'  cciiiiiicni;!!  importance.  The  ar- 
boreal forms  furni-h  -irii.nniil  timber  and  cabinet 
woods.  Many  also  fuiiii>li  il\ i  stuffs,  rubber,  balsams, 
oils,  etc.,  and  some  are  cultivated  for  ornamental  pur- 
poses. 

In  respect  to  the  characterof  the  tiowers,  the  family  is 
divided  into  three  subfamilies.  In  the  large  subdivision 
to  which  the  ornamental  species  of  Mimosa  and  Acacia 
belong,  the  flowers  are  small  and  regular  and  often 
clustered  in  spherical  or  oblong  heads.  The  stamens 
are  free  or  united  into  a  tube  and  much  exerted.  In  the 
second  subfamily  the  flowers  are  usually  irregular,  with 
the  upper  petal  folded  inside  of  the  others  in  the  bud. 
The  coffee-tree,  honey  locust,  and  the  Large  genus  Cassia 
belong  in  this  subdivision.    Most  of  the  native  species  of 


1257.   A  4-! 


ed  lee 


pod— Daubentonia. 


buted  over  the  entire  eartli.  By  far  the  greater  number 
are  herbs  and  half-shrubby  plants,  but  in  the  warmer 
regions  of  the  earth  they  attain  the  dimensions  of  for- 


Legumes,  and  all  those  cultivated  as  farm  crops, belong  to 
the  vast  subfamily  Papilionacew.  In  these  the  flower  is  of 
the  papilionaceous  type, orpeatype(Fig.l2.'i4^  The  upper 
larger  petal,  called  the  banner,  .s-,  is  extrrinr  and  folded 
over  the  others  in  the  bud.  Tin-  t\v..  hiliral  oim-s,  situa- 
ted below  the  V>anner,  are  tin-  wind's,  ,f,  iv,  while  the 
lower  pair,  which  are  sometimes  unite<l,  form  the  keel,  k. 
The  keel  encloses  the  stamens  and  pistil,  the  latter  being 
often  bent  at  right  angles  to  the  ovary,  or  coiled.  Tlie 
stamens  are  either  free  or  they  form  a  tubular  sheath 
surrounding  the  ovary.  Often  the  upper  one  alone  is 
free,  leaving  a  slit  along  the  upper  side  of  the  sheath 
(Pig.  12.5.5).  These  flowers  are  often  dependent  on  in- 
sects for  pollination,  a  fact  which  is  of  great  importance 
in  raising  clover  seed. 

The  fruit  of  the  LeguminossB  is  a  pod  or  Legume,  as 
in  the  bean  (Fig.  1256|.  As  a  rule,  the  pods  are  one- 
loculed,  and  have  the  seeds  arranged  in  rows.  In  some 
tribes  they  become  several-celled  by  partitions  which 
arise  between  the  seeds.  These  pods  become  constricted 
at  the  partitions,  and  at  maturity  separnte  into  short 
joints  (see  Fig  094,  Vol.  I).  The  val\ ,  s  ,.1'  Ihr  pods  are 
generally  papery  or  leathery,  and  opm  at  maiiirity,  often 
by  a  sudden  snapping  of  the  valves,  whicli  scatters  the 
seeds.  In  other  tribes,  however,  the  pods  are  indehiscent, 
or  do  not  split  at  maturity  (Fig.  1257). 

The  roots  of  Legumes  have  numerous  small  tubercles 
scattered  throughout  the  root-systems.  Fig.  12.58.  These 
are  caused  by  and  infested  with  minute  organisms,  to 
which  the  name  bacteroids  litis  breii  applied.  The  bac- 
teroids  are  always  present,  tind  j^robably  multiply  to 
some  extent  in  soils  where  Legumes  have  been  grown. 
They  are  very  minute  bodies, which  are  either  rod-like  in 
form  or  branched  in  the  form  of  a  Y  or  a  T.  The  infec- 
tion of  the  plants  has  been  observed  to  take  place 
through  the  ront-liairs.  Witliin  tin-  platif  the  hacteroids 
assume  a  new  ami  pei'iiliar  form.  Tin  y  grow  out  into  a 
branched  and  flexnuus  thread.  whii'Ii  is  enlarged  and 
nodulose  at  places.  At  the  point  of  infection  the  root- 
cells  are  stimulated  to  growth,  producing  the  nodules 
characteristic  of  Legumes.  The  threads  permeate  the 
entire  tubercle.  The  old  threads  finally  disorganize, 
and  it  is  believed  that  their  protein  substances  are 
absorbed  by  the  host. 
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It  bas  been  shown,  first  iu  1880  by  experiments  con- 
ducted by  Hellriegel  and  Wilfartb  and  later  by  numer- 
ous other  investigators,  that  when  Legumes  are  grown 
in  sterilized  sand,  which  contains  no  trace  of  nitrogen, 
they  soon  die  of  nitrogen-hunger,  and  no  tubercles  arn 
formed  on  their  roots.  If,  however,  a  very  small  quan- 
tity of  soil  extract  or  of  bacteroids,  grown  from  ront- 
tubercles,  is  added  to  the  sand,  the  plant-^  ns- 
sume  new  vigor  and  grow  to  maturity.  Tu- 
I)ercles  are  formed  on  the  roots,  and  iIm- 
plants  are  found  to  contain  more  nitrogtii 
than  was  present  in  the  seed.  By  such  ex- 
periments it  is  shown  that  Legumes  can  ac- 
quire free  nitrogen  through  the  agency  of  the 
bacteroids.  The  physiolriu'ical  process  by 
which  this  is  dom-  is  still  obscure. 

Some  species  id'  LiKumfs  can  be  innocu- 
lated  by  bacteroids  from  iither  species,  but 
others  seem  to  be  dependent  upon  their  own 
.specific  organism.  The  organisms  are  spread 
in  the  soil  only  by  mechanical  agencies,  such 
as  working  the  soil,  moving  water,  wind,  etc. 
If  the  soil  is  rich  in  nitrogen,  leguminous 
plants  can  develop,  like  all  others,  without 
the  aid  of  tubercles. 

Recently  pure  cultures  of  bacteroids  have 
been  offered  in  the  market  as  Nitragin,  to  be 
used  for  the  purpose  of  innoculating  soils  de- 
ficient in  micro-organisms.  Altbtnigh  several 
espeiiraenters  claim  sui-css  with  this  sub- 
stance, its  practical  applic-;itiriii  tu  agriculture 
remains  yet  to.  be  demonstrated.  The  sub- 
stance sold  as  Alinit,  and  said  to  enable 
grasses  to  acquire  free  nitrogen,  is  merely  a 
pure  culture  of  a  very  common  bacterium 
present  in  all  decaying  matter. 

Heinrich  Hasselbring. 
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lEIOPHtLLUM    (from   /. /n 
phi/lloii  :    ref.TrinjT    t<i  the   si 
Syn..    Diinlriinii       immin-in 
Sanii    Mvrtlk.     hvpigieen 
branched      shrub,     sometimes 
with    small,    glabrous    opposite    oi    alternate 
crowded  Iva.  and  white  or  light  pink  small 
fls.  in  terminal  manv  fld    umbels,   appearing 
profusely  late  in  spring     It  resembles  m  ap 
peanince  somewhat   the    Dwarf  Box,  and   is 
well  adapted  for  borders  of  evergreen  shrub- 
beries and  also  for  rockeries.    It  thrives  best 
in  a  peaty  or  very  sandy,  loamy  soil  and  as 
well  in  a  sunny  as  in  a  partly  shaded  posi- 
tion.  Prop,  by  seeds  sown  in  pans  and  placed 
in  a  cool  frame  or  by  layers  put  down  in  fall. 
One    species    in  E.  N.   Amer.  from  N.  J.  to 
Pla.    Allied   to    Ledum.    Lvs.    entire:  fls.  in 
terminal,  umbelliform  corymbs  ;  sepals   jtnd 
petals  3;   stamens  10:   fr.  a  2-5-celled   dehis- 
cent many-seeded  capsule. 

buxifdllum.  Ell.  (Ledum  buxifdiium, Berg.). 
Dense,  leafy  bush,  to  3  ft.  high:  lvs.  short- 
petioled,  thick,  oval  or  obovate,  about  %  in. 
long:  fls.  white,  pinkish  outside,  about  one- 
fifth  in.  across,  on  slender  pedicels;  petals 
elliptic,  alraosttwice  as  long  as  sepals.  April- 
June.  Pine  barrens  and  mountains,  N.  J.  to 
Fla.  B.M.  H7.3-2.  Gn.  42,  p.  559.  G.W.F.A. 
49.  B.R.  7:531  (as  Ammyrsine).  L.B.C.  1:.')2 
(as  Ledum).  Var.  prostr&tum.  Gray.  Form- 
ing dense  depressed  tufts:  lvs.  usually  oval. 
and  deep  green.  High  mountains  of  Carolina. 
Alfred  Rehder. 

L£MNA  (Greek,  limne ;  a  large  pool  of 
standing  water).  Lemnacete.  Di'ckwefd. 
DrCKSMEAT.  Duckweeds  are  common  up.in  stagnant 
pools,  often  covering  the  water  with  a  blanket  of  grten. 
They  are  easily  gathered  for  schoolroom  and  home 
aquaria,  and  may  be  procured  from  specialists  in  aqua- 
tics and  native  plants.  Ducks  and  carp  eat  these  plants 
greedily.  One  of  the  common  Duckweeds  is  shown  6 
times  its  natural  size  in  Fig.  12.59.  Duckweeds  are  small 
floating  plants,    %vithout   any  distinct  stems,  a  whoie 


plant  commonly  consisting  of  one  leaf  and  one  un- 
branched  root  which  has  no  vascular  tissue.  These  lvs. 
are  called  fronds  by  the  botanist  largely  because  lvs. 
do  not  ordinarily  emit  roots.  The  plants  grow  separ- 
ately, or  cohere  by  their  edges  in  2's  or  3's,  and  muki- 
ply  by  similar  fronds,  which  grow  out  of  the  edges  of 
the  old  ones  something  like  buds.  The  flowers  are 
minute  and  appear  on  the  edge  of  the 
frond.  They  consist  of  a  pistil  and  generally 
2  stamens  which  are  inclosed  in  a  sheath, 
which  the  botanists  have  determined  is  a 
spathe  by  reason  of  the  place  where  it  is 
borne  and  by  homology  with  related  plants. 
Ij.  minor  is  said  to  flower  more  frequently 
than  any  other  northern  species.  Details  of  its 
flower  are  shown  in  Pig.  1260, where  there  seem 
to  be  4  anthers,  but  there  are  only  2,  each 
bearing  2  locules.  Some  botanists  consider 
the  2  stamens  as  2  fls.  and  the  pistil  a  third 
flower.  Duckweeds  are  perennial  plants.  In 
the  autumn  they  fall  to  the  botlom  of  the 
ditch  or  pond,  but  rise  again  in  the  spring, 
and  increase  in  size.  The  allied  genus  Wolffia 
contains  the  smallest  flowering  plants  in  the 
vegetable  kingdom.  There  are  about  11  spe- 
cies of  Duckweeds,  widely  scattered.  L.poly- 
rhiza  is  commonly  known  in  American  botan- 
ies as  Spirixhln  polyrhiza,  but  Spirodela  is 
considered  by  Bentham  and  Hooker  a  sub- 
genus of  Lemna.  The  common  Duckweed 
occasionally  infests  the  small  lily  ponds  (arti- 
ficial ones)',  where  it  is  a  pest.  The  simple 
remedy  is  to  flush  the  pond  and  see  that  com- 
mon goldfish  or  carp  are  in  sufficient  numbers 
to  clear  oil  the  remainder. 


ns  7-11:  roots  several. 


poIyrMza,  Linn .  ( Sp  irocle  la  pol  yrh)  za, 
Schleid.).  Also  spelled  polyrrhiza.  Fronds 
broadly  ovate  or  orbicular,  attaining  3  or  4 
lines  diam.    B.B.  1:365. 

AA.     Veins  1-5 :  root  solitary. 
B.    Froiiils  ohlong,  6  lines  long,  S  lines  wide. 

trisiilca,  Linn.  Fronds  much  thinner  than 
in  the  next,  narrow  and  minutely  toothed  at 
one  end,  thicker  and  taslk-like  at  the  other, 
usually  with  2  young  ones  growing  from  op- 
posite sides  near  the  base.  B.B.  1:366.  V. 
3:200. 

BB.    J^ronds  broadly  ovate  or  orbicular, 

Z  lines  lonij. 
minor,   Linn.    Figs.  1259-60.    Fronds   usu- 
ally cohering   in  3's  or  4's,  rather  thick,  not 
minutely  toothed.     B.B.  1:366.    V.  3:200. 
Wm.  Thicker  and  W.  M. 

LEMON  culture  in  Florida  was  assuming 
an  important  share  of  horticultural  work 
previous  to  the  cold  winter  of  1894-5,  but 
since  then  attention  has  been  more  largely 
given  to  hardier  fruits.  The  growing  of  Lemon 
trees  is  beginning  again  in  lower  Florida, 
in  sections  free  from  killing  frosts,  and  al- 
though soil  conditions  are  rather  unfavorable 
to  the  cultivation  of  citrous  trees,  owing  to 
the  rocky  or  poor  character  of  the  ground, 
^  there  is  evidence  of  interest  and  some  practi- 

"•  cal  results  from  the  experimental  plantations. 

n58.   Nodules  on  the      There  remained  after  the  killing  freezes  some 
roots  of  a  young  plant    isolated    orchards    of    Lemons    iu    southern 
of  earden  pea.  Florida,  which  have  since  entirely  recovered 

Natural  size.  and  have  borne  full  crops  of  fruit  for  two  or 

three  years. 
The  pecuniary  reward  to  a  careful  Tjemon  grower  is 
large,  provided  he  has  suitable  soil  and  a  situation  re- 
moved from  killing  frosts,  and,  although  profits  from 
other  citrous  fruits  may  be  temporarily  larger.  Lemons 
are  constantly  iu  demand,  and  the  reward  is  correspond- 
ingly certain.  Orchards  are  usually  set  with  budded 
trees,  about  20  by  25  feet  apart.  The  young  trees  after 
setting  are  advantageously  mulched  with  grass  or  other 
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litter,  which  holds  moisture  for  the  uuestublished  roots. 
and  gradually  rots,  affording  humus.  The  stocks  used 
are  sour  orange  and  rough  Lemon  principally,  but  other 
stock  may  be  used,  and  the  Lemou  may  also  be  raised 
from  cuttings  in  the  same  manner  that  citrons  are  grown. 
The  remarks  as  to  the  use  of  Citrus  frifollata  a.s  a  stock 
for  limes  will  apply  also  in  this  case  (see  Lime), 

The  cultivation  is  the  same  as  for  orange  trees:  shal- 
low plowing  early  in  spring,  followed  by  thorough  har- 
rowing once  or  twice  each  month  until  the  summer  rainy 
season  has  well  set  in.  After  this  time  the  grass  which 
naturally  springs  up  is  allowed  to  grow  at  will  until  au- 
tumn, when  it  is  mowed  for  convenience  in  picking 
fruit  and  getting  about  the  orchard.  Many  growers  per- 
ceive advantage  in  raising  soil-enriching  plants  in  the 
orchard  and  so,  instead  of  allowing  native  grasses  to 
grow,  sow  seeds  of  various  forage  plants,  as  beggar-weed 
(see  Destnodlnm),  cow-peas,  velvet  beans,  etc.,  part  of 
which  growth  is  harvested  for  hay,  the  rest  left  to  add 
fertility  to  the  soil,  and  is  later  plowed  under.  In 
late  autumn  most  growers  apply 
fertilizer,  usually  composed  of 
sulfate  of  potash,  sulfate  of  am- 
■nouia  and  bone-black,  which  is 
broadcasted  at  the  rate  of  800  to 
1,500  pounds  per  acre.  This  fer- 
tilizer is  not  wasted  by  the  ac- 
tion of  the  sun,  and  is  either 
left  on  the  surface  to  be  washed 
in  by  rain  or  is  mixed  in  the 
soil  by  barrow  or  turning-plow. 
Fertilizing  is  also  done  in  the 
early  summer,  and  occasionally 
a  third  application  is  made  be- 
fore ripening  of  the  fruit,  but 
the  rule  is,  two  applications  per 
year  of  about  the  same  amount 
each.  E    X.  Rea,soner. 


1260.   Floral  details 

of  Lemna  minor. 

aa,  stamens;  b,  pistil. 

Lemon  in  California.— Though  Lemons  have  been 
grown  in  California  for  half  a  century,  it  is  only  during 
the  last  decade  that  the  culture  has  risen  to  considerable 
commercial  importance.  This  fact  is  shown  by  the 
latest  statistical  data,  which  indicates  about  a  quarter  of 
a  million  bearing  trees  and  about  a  million  non-bearing 
trees  as  comprising  the  aggregate  of  Lemon  planting  in 
this  state.  The  early  product  consisted  of  seedlings 
which  were  of  excessive  size,  with  juice  of  low  acid 
content  and  rind  of  marked  bitterness.  The  closest  at- 
tention of  Lemon-growers  was  given  about  twenty  years 
ago,  and  for  some  time  afterwards,  to  the  testing  of  the 
best  seedlings  and  the  varieties  brouerht  from  the  Medi- 
terranean region,  to  secure  acceptable  size,  thinness  of 
rind  and  freedom  from  bitterness,  with  high  percen- 
tage of  citric  acid  in  the  juice.  The  result  was  that  a 
few  such  varieties  were  found  and  they  were  demon- 
strated to  be  equal  in  these  characteristics  to  the  imported 
fruit  from  Sicily.  Then,  for  the  first  time,  California 
growers  were  able  to  compete  with  the  imported  fruit. 
and  the  planting  of  Lemons  began  upon  a  large  scale. 
The  local  markets  were  first  supplied,  overland  ship- 
ments were  undertaken,  and  the  fruit  was  found  to  be 


acceptable  i.-ast  of  t!ie  Rocky  mountains  and  tlie  under- 
taking to  displace  the  Mediterranean  fruit  at  all  points 
in  the  United  States  began.  This  effort  was  greatly  ad- 
vanced by  the  protective  tariff,  which  counterbalanced 
the  advantages  which  foreign  producers  had  previously 
enjoyed  in  cheaper  lal>or  and  in  less  cost  of  transporta- 
tion. Shipments  of  about  1,200  car-loads  of  Lemons  a 
year  to  the  eastern  markets  show  the  success  which 
California  growers  liave  attained  in  competition  with 
the  imported  fruit. 

Local  adaptations  of  climatic  and  soil  conditions  to 
the  growth  of  the  Lemon  have  required  long  and  close 
study  and  experimentation.  The  Lemon  is  less  hardy 
than  the  orange,  and  will  suffer  seriously  with  degrets 
of  frost  which  the  orange  will  endure.  Almost  frostless 
situations  are,  therefore,  most  promising.  The  Lemon 
will  reach  perfection  in  a  region  where  the  summer 
iieat  may  be  slightly  less  than  required  to  develop  sat- 
isfactory sweetness  in  the  orange.  These  desiderata  of 
very  light  frost  and  somewhat  lower  summer  tempera- 
ture are  found  to  coincide  in  places  most  open  to  ocean 
influences  in  southern  California.  Roughly  speaking 
then,  the  Lemon  region  is  on  or  near  the  coast  and  the 
orange  region  in  interior  valleys.  Differentiation  in 
planting  these  two  fruits  has  proceeded  along  these 
lines  quite  largely,  though  it  is  still  true  that  in  certain 
places  most  excellent  Lemons  are  grown  at  interior 
points  and  mo.st  excellent  oranges  near  the  coast.  The 
orange  has  proved  to  be,  huwrver,  rather  more  easily 
grown  and  prepared  U'V  inarki-t  than  the  Lemon,  and  on 
the  whole,  more  protitahlr,  perhaps;  so  that  these  facts 
are  to  be  properly  included  when  an  effort  is  made  to 
account  for  the  disposition  of  those  owning  Lemon  or- 
chards in  the  interior  to  work  them  over  to  the  orange. 

A  light  warm  loam  is  best  suited  to  the  growth  of  the 
Lemon,  while  the  orange  root  seems  to  be  adapted  to  a 
range  of  heavier  soils.  This  was  of  more  moment  when 
the  practice  was  to  gi*ow  the  Lemon  on  its  own  roots, 
either  from  cuttings  or  by  budding  on  seedling  Lemon 
stock.  But  the  production  of  a  Lemon  tree  of  less 
riotous  growth  and  fruit  of  less  average  size  and,  withal, 
a  healthier  and  more  satisfactory  tree,  was  found  to  be 
attained  by  using  the  orange  seedling  as  a  stock  for  llie 
Lemon  tree,  and  this  is  the  universal  practice  at  the 
present  time.  Propagation  is  by  the  ordinary  process 
of  budding  on  a  seedling  root  two  or  three  years  old. 
Distances  of  planting  in  the  orchard  differ  somewhat 
according  to  the  judgment  of  growers,  but  about  100 
trees  to  the  acre  is  the  average. 

Pruning  the  Lemon  has  been  a  vexed  problem  with 
the  growers  for  years.  The  tree  is  naturally  of  rangy 
growth,  running  out  long  leaders  which  afterwards  as- 
sume a  pendent  form  and  are  tossed  about  in  the  wind, 
to  the  detriment  of  both  tree  and  fruit,  which  is  apt  to 
come  at  the  ends  of  the  long,  pliant  shoots.  Thus  an 
unpruned  Lemon  orchard  becomes  almost  impenetrable 
for  necessary  orchard  work.  This  is  in  marked  contrast 
to  the  growth  of  the  orange,  which  is  more  compact  and 
symmetrical,  and  needs  but  slight  regulation  after  a 
good  form  is  secured  in  the  young  tree.  Regular 
shortening-in  of  the  branches  of  the  Lemon  is  therefore 
necessary,  followed  by  thinning  of  the  new  shoots,  so 
that  the  tree  shall  not  make  too  many  bearing  twigs  and 
become  too  dense  in  the  center.  In  that  way  the  fruit 
can  be  kept  within  easy  reach,  and  the  branches  stiff 
and  strong  to  carry  it. 

Ample  irrigation  and  frequent  cultivation  to  prevent 
evaporation  afterwards  are  essential  to  thrift  and  bear- 
ing of  the  Lemon  in  California.  Neglected  trees  lose 
their   leaves    and    prematurely   ripen  fruit  lacking    in 

Scores  of  varieties  have  enjoyed  fleeting  popularity  in 
California  and  now  not  more  than  six  are  largely  grown ; 
viz.,  Villa  Franca,  Lisbon,  Eureka,  Genoa,  Messina  and 
Bonnie  Brae.  Of  these,  the  first  three  constitute  prob- 
ably four-fifths  of  the  crop. 

The  preparation  of  the  Lemon  for  marketing  has  been 
a  matter  of  discussion  and  experiment  for  years.  The 
bulk  of  the  crop  ripens  in  the  winter:  the  time  to  sell 
Lemons  is  in  the  summer.  The  Lemon  ripened  on  the 
tree  has  very  poor  keeping  quality.  Both  for  meeting 
the  market  demand  and  to  secxire  a  fruit  which  will  en 
dure  shipping,  Lemons  need  storage  for  a  considerable 
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time.  Proper  storage,  or  curing,  as  it  is  generally  called, 
results  in  thinning  and  toughening  the  rind  so  that  it 
has  a  pliable  character,  a  silliy  finish  and  is  not  easily 
bruised  in  handling.  Very  costly  curing  houses  have 
sometimes  been  found  defective  in  not  readily  disposing 
of  the  products  of  evaporation  from  the  fresh  fruit.  At 
present,  simpler  constructions,  consisting  in  thoroughly 
ventilated  inner  ap:irtnic.nts  for  the  fruit,  with  outer 
walls  and  double  i'"'f  i"  |'r"tri-t  the  interior  against 
wide  temperature  .-lian^^rs  m  tlie  outer  air,  are  giving 
very  satisfactory  results.  Thr  fruitneeds  freedom  from 
extremes  of  temperature,  abundant  ventilation  and  yet 
no  intrusion  of  wind  or  air  currents  and  the  absence  of 
light.  When  these  are  secured,  the  fruit  ripens  slowly, 
assumes  a  beautiful,  characteristic  color  and  is  then 
good  for  long  keeping  or  distant  shipment.  It  is  essen- 
tial to  secure  uniform  size,  and  this  is  done  by  picking 
without  regard  to  ripeness  as  soon  as  a  fruit  reaches  a 
certain  size.  The  result  is  that  the  fruit  is  picked  be- 
fore any  sign  of  coloring  appears.  The  standard  is 
2%  inches  in  diameter,  as  measured  with  an  iron 
ring  which  the  picker  carries.  The  diameter  decreases 
one-eighth  of  an  inch  during  curing.  Late-ripening 
fruit,  for  quick  sale,  may  be  allowed  to  get  a  little 
larger,  but  no  fruit  should  be  above  2%  inches  in  diame- 
ter. AH  fruit  must  be  cut  and  not  plucked  from  the 
trees,  and  until  the  final  packing  for  .shipment,  should 
be  handled  in  shallow  trays  or  boxes,  piled  with  air 
spaces  between  them  so  that  the  air  may  circulate  and 
I  the  exhalations.  e.  J.  WiCKSON. 


LEMON  VERBENA  is  Lipi>ia. 

LEMON  VINE  is  Perrskiii. 

LEMONIA.    See  ii;«ir«i«. 

LENS  (ancient  Latin  name  of  the  Lentil).  Legiimi- 
ndste.  This  genus  iiirlinlcs  the  Lentil,  Lens  fscidenfa, 
one  of  the  oldest  an'l   siill   .,im-  of  the  most  important 

food-plants  for  ni;iii,  is| ially  in  the  warmer  parts  of 

the  Old  World  and  tlic  (Iriiiit.  It  is  a  much-branched 
tufted  annual  l-lj.j  feet  high.  The  leaves  have  numerous 
leaflets  and  end  in  a  tendril.  The  flowers  are  small, 
white  or  pale  blue,  axillary  and  borne  in  pairs.  The 
pods  are  short  and  broad,  very  flat,  and  contain  2  flat 
seeds  which  are  rounded  in  outline  and  convex  on  both 
sides.  The  lens  of  the  astronomer  and  physicist  was 
named  because  it  was  shaped  like  one  of  these  seeds. 
Some  varieties  have  gray  seeds,  others  red.  Esau  sold 
his  birthright  to  Jacob  for  a  mess  of  red  pottage  made 
of  Lentils.  Lentils  are  used  chiefly  for  soups  and 
stews.  They  are  a  coarser  and  cheaper  food  than  fresh 
peas  and  beans,  and  about  as  palatable  as  split  peas. 
Lentils  rank  amongst  the  most  nutritious  of  all  vege- 
tables, as  they  contain  about  26  per  cent  caseine,  35  per 
cent  of  starch  and  only  14  per  cent  of  water.  Lentils  are 
also  of  the  easiest  culture,  but  the  seeds  are  often  de- 
stroyed by  a  weevil.  The  seed  is  generally  sown  in  drills 
in  March.  The  heaviest  crops  are  produced  on  rather  dry, 
sandy  soils.  The  plants  need  no  special  care  between 
seedtime  and  harvest.  The  seeds  keep  better  in  the 
pods  than  after  being  threshed  out.  Some  of  the  varie- 
ties are  the  Puy  Green,  Small  Winter  and  Small  March. 
The  genus  Lens  is  placed  by  Benthara  &  Hooker  be- 
tween the  vetch  and  sweet  pea,  (Viola  and  Lathyrus).  In 
Lens  and  Vicia  the  wings  of  the  flower  adhere  to  the 
keel,  while  in  Lathyrus  they  are  free  or  only  slightly 
adherent.    Lens  has  2  ovules;   Vicia  usually  many. 

LENTIL.    See  Ltns. 

LEONOTIS  (Greek,  lion's  enr,  which  the  flowers  are 
supposed  to  resemble).  LabiAtw.  Lion's  Ear.  Lion's 
Tail.  This  includes  a  tender  shrub,  with  scarlet- 
orange,  gaping  Hs.,  cult,  outdoors  in  S.  Fla.  and  S. 
Calif.  As  a  bedding  pl.ant  it  is  little  grown  north  of 
Washington,  I).  •'..  luid  it  is  faroutclassed  in  popularity 
by  the  Scarlet  S:ii,'i-,  wliich  gives  an  equally  vivid  raa.ss 
of  red  in  the  nurtlurii  autumn.  The  Lion's  Ear  differs 
from  the  Scarlet  Sage  in  having  conspicuously  hairy, 
almost  plush-like  fls.  These  are  2  in.  long,  as  many  as 
18  in  a  whorl,  and  3  or  4  whorls  open  successively  on 


each  branch.  The  fls.  are  oddly  gaping,  the  upper  lip 
very  long  and  uncut,  the  lower  very  short  and  3-cut,  In 
the  North,  cuttings  should  be  started  in  early  spring, 
the  young  plants  transplanted  to  the  open  in  May  and 
thereafter  frequently  pinched  to  make  asymmetrical  in- 
stead of  a  straggling  bush,  and  if  the  plants  do  not 
flower  before  frost,  they  can  be  cut  back,  lifted  and 
brought  into  a  cool  greenhouse  to  flower  in  November 
or  December.  A  southern  enthusiast  says  that  they  are 
as  easy  to  cultivate  as  a  geranium. 

Franceschi  writes  that  the  plant  seldom  seeds  in  S. 
California,  and  must  be  propagated  from  cuttings, 
which,  if  taken  from  hardened  wood,  do  not  root  as 
readily  as  many  other  labiates.  The  plants  are  much 
improved  by  cuttini;  back  every  year  or  so. 

Leonotis  iias  nlmut  a  dnzen  species,  chiefly  south  Afri- 
can. Herbs  c.r  shnihs:  Ivs.  dentate,  the  floral  ones  alike 
or  narrower  and  mnri'  sessile:  fls.  scarlet  or  yellow; 
calyx  tubular,  10-nerved,  obliquely  8-10-toothed;  sta- 
mens 4,  didyuamous. 

Leonilrus,  R.  Br.  Shrubby,  3-6  ft.  high:  Ivs.  2  in 
long,  oblong-lanceolate,  obtuse,  coarsely  serrate,  nar- 
rowed at  the  base,  slightly  tomentose  beneath:  floral 
ones  like  the  rest;  corollas  more  than  thrice  as  long  as 
the  calyx.  S.  Afr.  B.M.478(as  Phlomis  Leonurus). 
R.H.  1857,  p.  .')48.    Gn.  53,  p.  400.    G.C.  II.  19:186. 

W.  M. 

LEONTlCE  (Greek,  lioyi's  toot;  referring  to  the  shape 
of  tlif  bal  I.  liirlierhlAcea.  Lion's  Leaf.  About  7  spe- 
cies nf  tiafdy  herbaceous  perennials,  chiefly  Asian,  of 
low  growth  and  distinct  appearance.  Three  kinds  are 
advertised  by  the  Dutch  bulb  growers,  but  perhaps  one 
of  them  belongs  to  Bongardia.  Leontice  is  distinguished 
from  the  highly  interesting  and  rare  group  mentioned 
under  Epimedium  by  having  6-9  sepals  (which  are  the 
showy  parts},  and  6  petals  reduced  to  small  nectaries. 
Like  Bongardia,  it  has  6  stamens  and  a  bladdery  cap- 
sule. These  plants  have  a  turnip-shaped  corra  about 
2  in.  thick,  and  bear  yellow  fls.  in  early  spring.  Bon- 
gardia has  only  one  species,  which  is  described  in  the 
supplementary  list  of  the  present  article. 

A.  Lvs.  twice  Urnatelij  cut. 
Leontop^talum,  Linn.    Lfts.    ovate  or  ohovate,  rarely 

subcordate;  panicle  large,  dense,  leafy.  Italy  and  the 
Orient. — Root  used  in  the  Holyland  against  epilepsy. 

AA.  Lfs.digitalely  en'. 

B.  Baceme  dense,  conical. 

Albert!,  Kegel.  Stems  several,  stout,  each  giving  off 
2  subradical  lvs.  which  are  undeveloped  at  flowering 
time:  lvs.  finally  on  stalks  4-5  in.  long,  digitately 
5-parted;  lfts.  pale  green,  glaucous,  elliptic;  nerves 
prominent  and  parallel  beneath:  scape  6-8  in.  high,  ro- 
bust: raceme  as  many  as  18-fld. :  fls.  nearly  1  in.  across, 
ochre-yellow,  streaked  reddish  brown  on  back;  petals 
shorter  than  the  stamens.  Turkestan.  B.  M.  6900. 
Gt.  1881:1057. 

BB.  Raceme  loose,  oblong. 

Alt^ica,  Palh  According  to  Index  Kewensis,  this  is  a 
synonym  of  Bongardia  Ranwolfii,  but  the  following 
description,  taken  from  the  plant  figured  as  L.  Altaica, 
in  B.  M.  3245,  is  very  distinct  from  that  figured  as  Bon- 
gardia Rmtwolfii  in  B.  M.  6244.  Lvs.  not  from  the  root, 
digitately  cut,  only  one  leaf  on  each  flower-stem,  the 
leaf  having  3  primary  divisions,  each  of  which  is  peti- 
oled  and  has  .5  lfts.,  2  of  which  are  smaller  than  the 
rest ;  lfts.  elliptical  :  inflorescence  a  raceme,  bearing 
large,  more  or  less  roundish  leafy  bracts:  fls.  mostly 
erect,  having  6  showy,  oblong,  not  overlapping,  entire 
parts  supposed  to  be  sepals,  the  petals  small,  yellow, 
erect,  shorter  than  the  anthers. 

Bongardia  Rainrolfii ,  C.  A.  Mey.  Lvs.  all  from  the  root, 
pinnate:  lfts.  3-8  p.iirs,  or  some  of  the  lfts.  in  whorls  of  3-4. 
wedge-shapeil.  3-fid.  with  a  conspicuous  triangular  crimson 
mark  at  the  base  of  each  r  inflorescence  a  panicle,  bearing  mi- 
nute, linear  bracts:  fls.  drooping,  having  6  showy,  wedge- 
shaped,  crenate  parts,  3  of  which  should  possibly  be  considered 
petals,  and  the  other  3  inner  sepals,  since  there  are  3  small, 
greenish  lobes  outside  which  are  like  an  ordinary  calyx,  and 
should,  perhaps,  becalled  the  outercalyx.  B.M.  6244.  F.C.  3:98. 
B.l:50.  W.  M. 


LEONTOPODIUM 

LEONTOPdDIUM  (Oireek,  lion  s  foot)  CompAsilw. 
The  Edelweiss  is  perhaps  the  one  flower  most  sought  by 
tourists  m  the  Alps  It  is  to  eiiiblt  m  ot  puiitj  aud  the 
niirup  means  'noble  white  It  is  i  1  n  pi  vnt  4-12  in. 
high  densely  covered  with  a  whitish  wool,  the  attractive 
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Leontopodium  alptnum  (X  M)- 


portion  being  the  flat,  star-like  cluster  of  woolly  floral 
leaves  surrounding  the  true  fls.,  which  are  small,  incon- 
spicuous and  yellow.  The  general  impression  seems  to 
be  that  Edelweiss  cannot  be  cult,  in  America.  In  1900, 
however,  it  is  being  extensively  advertised  as  a  pot- 
plant,  and  it  has  long  been  cult,  in  rock  gardens.  J.  B. 
Keller  writes,  "It  can  be  grown  to  perfection  in  elevated 
position  of  the  rockery,  in  rather  light  soil  and  with 
full  exposure  to  suu.  It  also  succeeds  in  an  ordinary 
hardy  border  where  the  plants  can  be  kept  moderately 
dry  in  winter."  Dreer  advises  that  the  seed  be  sown 
early  in  spring  in  shallow  pans  of  sandy  soil  and  leaf- 
mold  and  kept  cool  and  moist.  E.J.  Canning  sows  seeds 
of  Edelweiss  in  4-in.  pots  in  the  greenhouse  in  Feb., 
pricking  off  as  soon  as  large  enough  to  handle,  and 
finally  transferring  them  to  the  rock  garden,  where  they 
flower  well  the  second  year;  but  after  that  they  are  in- 
clined to  die  out. 

To  establish  a  colony  of  Edelweiss  an  English  writer 
(Gn.  52,  p.  146)  advises  that  a  few  stray  seedlings  be 
firmly  planted  in  a  narrow  chink  of  rock  so  placed  that  a 
deep  fissure  of  gritty  or  sandy  loam  maybe  assured  for  the 
roots  to  ramble  in.  Plants  in  pots  may  be  grown  and 
flowered  when  the  collar  is  tightly  wedged  between  some 
pieces  of  stone  or  old  mortar.  The  plant  is  best  propa- 
gated by  seeds,  as  division  is  not  always  successful. 

Leoutopodium  has  about  6  widely  scattered  species  of 
perennial  herbs,  all  tufted  and  woolly,  with  ascending  or 
erect  steins  which  are  unbranched  except  at  the  very  top : 
stem-lvs.  alternate,  entire:  heads  small,  crowded  into 
dense  cymes  surrounded  by  a  sort  of  leafy  involucre. 
Edelweiss  is  still  catalogued  as  a  Gnaphalium,  but  in 
that  genus  the  style  is  2-cut,  while  in  Leontopodium  it 
is  uncut.  Leontopodium  is  more  nearly  allied  to  our 
common  weed,  the  "Pearly  Everlasting"  (Anaphalis 
maniaritif.cea),  which  lacks  the  dense  cluster  of  star- 
like floral  leaves,  but  in  the  opinion  of  the  writer  has  as 
much  beauty  as  the  Edelweiss. 

alpinum,  Cass.  {GiiaphAlium  Leontopddium,  Linn.). 
Fig.  12G1.  Lvs.  lanceolate,  floral  ones  oblong:  fl. -heads 
7-9  in  a  cluster:  involucral  scales  woolly  at  base,  black- 
ish at  apex.    B.M.  19.58.    Gn.  29,  p.  529  and  52,  p.  146. 

LEOPARD'S  BANE.     Doronicum. 

LEOPARD  FLOWER  is  Belemcanda. 

L£PACHYS  (Greek,  a  Ihick  scale;  probably  referring 
to  the  thickened  upper  part  of  the  bracts  of  the  recep- 
tacle). CompdsittH.  This  includes  a  fine  prairie  wild- 
flower,  L.  rolumnaris,  for  which,  unfortunately,  there 
is  no  common  name.  It  grows  2-3  ft.  high,  has  ele- 
gantly cut  foliage,  and  bears  fls.  something  like  a 
Brown-eyed  Susan,  but  the  disk  is  finally  cylindrical 
and  more  than  an  inch  high,  with  6  or  7  oval,  rettexed 
rays  hanging  from  the  base.  In  a  fine  specimen  these 
rays  are  IH  in.  long  and  nearly  1  in.  broad.    There  are 


5  inches  or  more  of  naked  wiry  stem  between  foliage 
and  flower.  Typically,  the  rays  are  yellow,  but  per- 
haps the  most  attractive  form  is  var.  pulcherrima, 
which  has  a  large  brown  or  brown-purple  area  toward 
the  base  of  each  ray.  Like  the  majority  of  our  native 
western  fls.  that  are  cult,  in  the  eastern  states,  the 
plants  have  reached  our  gardens  from  European  culti- 
vators. Meehan  says  it  is  perfectly  hardy  in  our  north- 
ern borders,  but  the  English  do  not  regard  it  as  entirely 
safe  without  some  winter  protection.  Moreover,  it  is 
one  of  the  easiest  herbaceous  perennials  to  raise  from 
seed,  flowering  the  first  year,  and  it  is  chiefly  treated  in 
the  Old  World  as  an  annual  bedding  plant,  the  seeds 
being  known  to  the  trade  as  Obeliscaria  pulcherrima. 
For  bedding,  the  seeds  are  sown  in  early  spring  in  a 
hotbed,  the  seedlings  pricked  off  into  boxes,  hardened 
off,  and  finally  transplanted  to  the  open,  only  slight 
care  being  necessary  to  obtain  compact  bushes  about 
2  ft.  high.  Under  such  circumstances  the  plants  flower 
from  June  to  September,  and  the  season  may  be  pro- 
longed by  a  sowing  in  the  open.  This  plant  deserves 
trial  in  our  northern  borders,  where  seed  can  probably 
be  thinlv  sown  in  the  open,  when-  the  plants  are  to 
stand,  w'ith  a  fair  cliani'e  ot  antiiiiitial  bloom  the  same 
year.  The  fls.  last  well  in  water  ami  should  be  cut  with 
long  stems  to  get  the  benefit  of  the  delicately-cut  foliage. 
Lepachys  contains  4  species  of  herbs,  all  American,  3 
perennial.  Lvs.  alternate,  pinnately  divided  or  parted: 
disks  at  first  grayish,  their  corollas  yellowish,  becoming 
tawny:  chaffy  bracts  commonly  marked  with  an  inter- 
marginal  purple  line  or  spot,  containing  volatile  oil  or 
resin.  Monographed  in  Gray's  "Synoptical  Flora."  For 
generic  distinctions,  see  Budbeckia. 

A.    Jiaijs  oval,  scarcely  as  long  as  Ihe  disk  at  its 

longest. 

columniris,   Torr.   &   Gray.     Pig.    1262.      Branching 

from  the  base.  1-2   ft.  high  in  the  wild,  often  3  ft.  in 

cult.:  stem-lvs.  with  5-9  divisions,  which  are  oblong  to 


1262.    Lepachys  columnaris  (X  1-5). 


linear  in  outline  and  sometimes  2-3-cleft:  fls.  solitary, 
terminating  the  branches;  rays  yellow;  style-tips  short, 
obtuse.    Prairies.    B.M.  1601.    Mn.  1:65.    G.W.F.A.  8. 

Var.  pulcherrima,  Torr.   &   Gray    {ObeliscAria    pul- 
chirrima.  DC),  differs  only  in  having  the  rays   partly 
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or  wholly  brown-purple.  The  plants  in  the  trade  are 
mostly  margined  with  yellow  or  have  about  half  of  each 
color.  Gn.  51:1104.  R.H.  1854:421.  Var.  totU8-pur- 
pareus,  Hort.  D.M.Andrews,  is  "a  variety  with  dark 
orange-brown  rays,  almost  black." 

AA.  Rays  oblong-UinceoUite.  rrry  much  longer  than  the 
disk. 
pinnita,  Torr.  &  Gray.  Slender,  3-5  ft.  high:  Ivs. 
with  a-7  Ifts.,  which  are  lanceolate,  sparsely  serrate, 
sometimes  lobed,  the  uppermost  run  together:  rays  yel- 
low, often  2  in.  or  more  long.  Western  N.  Y.  to  la., 
south  to  La.    B.M.  2;il(l.  j,  g,  Cowen. 

LEPlDIUM  ( from  Greek  for  little  scale  ;  alluding  to 
the  small  Hat  pods).  Cruciferw.  Cbess.  Peppekgrass. 
Perhaps  100  species  of  small  herbs  (sometimes  under- 
shrubs)  in  mauy  parts  of  the  world,  with  very  small 
white  fls.  There  are  about  20  native  species,  mostly 
western,  and  several  introduced  vvcedy  species.  The  fo- 
liage and  pods  have  an  aromatic  pt-ppery  flavor.  The 
foliage  of  some  species  is  used  as  salad,  and  the  pods 
are  sometimes  fed  to  tame  birds  (whence  the  name 
"Canary  grass").  There  are  no  species  of  much  orna- 
mental value. 

sativum,  Linn.  Garden  Cress.  Annual,  1-2  ft.,  glau- 
cous when  in  flower  and  fruit,  glabrous:  rts.  small  and 
inconspicuous,  in  an  elongating  raceme  :  pods  nearly 
circular,  bifid  at  the  apex,  winged:  Ivs.  exceedingly  va- 
rious, but  usually  the  radical  ones  pinnately  dividetl  and 
subdivided,  the  central  eauline  ones  2-3-cleft  nearly  to 
the  base  and  the  segments  entire  or  toothed,  the  upper- 
most simple  and  entire.  W.  Asia,  but  widely  dissemi- 
nated as  a  cult,  plant,  and  sparingly  run  wild  in  the 
northern  part  of  the  U.  S.  and  Canada. —  Under  cultiva- 
tion the  foliage  varies  immensely.  The  curled  sorts 
have  Ivs.  as  finely  cut  as  curled  parsley.  On  Australian 
Cress,  which  is  a  golden-lvd.  form,  there  are  sometimes 
on  the  same  plant  broad  spatulate,  ragged-edged  Ivs., 
cut  Ivs.,  and  simple  linear  Ivs.     For  culture,  see  Cress. 

Other  Lepidiums  are  soraetiiues  eaten,  but  are  not  in  the  trade 
and  are  of  little  importance.  One  of  these  is  the  common  L. 
Virpinicum.  Linn.,  wild  in  the  U.  S.,  and  known  as  Pepper-grass. 
Others  are  the  Chilean  JL.  Chilense,  Kunze,  and  the  Oceanic  L. 
piscidiu7n,  Forst.  i.  L.  H.  B. 

LEPTACTlNA  (Grevk.  grncefiil  rays;  referring  to  the 
star-like  aspectof  the  flower).  A\so wntten Leptactinia . 
Hitbidceif  This  includes  a  shrub  from  western  tropical 
Africa  which  should  rank  among  the  finest  tall  hothouse 
shrubs  in  cultivation  that  have  large  white  flowers. 
The  fls.  have  a  slender  tube,  4  in.  long,  and  5  narrow 
spreading  lobes,  each  5H  in-  long  and  recurved  for  one- 
third  of  their  length.  As  many  as  4  fls.  are  borne  at  the 
top  of  each  branch,  in  the  axils  of  the  highest  pair  of 
Ivs.  The  plant  might  be  compared  to  a  giant-flowered, 
loose-clustered  Ixora.  It  is  not  yet  advertised  in 
America,  but  seems  worthy  of  a  trial  in  some  of  our  best 
conservatories. 

The  genus  contains  G  species,  all  tropical  African 
shrubs,  important  generic  characters  being  the  large 
calyx  lobes,  very  long  corolla  tube,  5  included  stamens, 
style  branches  free  or  connate,  large,  lax  stipules,  and 
clustered  inflorescence. 

Minnii,  Hook.  Branching  shrub,  6  ft.  high:  Ivs.  5H 
in.  long,  2%  in.  wide  and  larger  in  proportion,  oval, 
■wavy-margined,  obtuse,  with  globose  green  bodies  be- 
tween the  insertions  of  the  Ivs.,  which  are  stipules: 
calyx  tube  3  lines  long,  lobes  1  in.  or  more  long,  leafy; 
corolla  silky  within,  lobes  lanceolate;  stamens  5,  in- 
cluded:  style  hairy  above,  2-branched.    B.M.  7367. 

LEPTOStPHON.    Now  referred  to  Gilia. 

LEPTOSPfiRMUM  (Greek,  slender  seed).  MyrtAcea. 
This  genus  includes  some  Australian  shrubs,  which  are 
cult,  outdoors  in  S.  Calif.,  and  under  glass  in  the  North 
only  by  a  few  persons  who  are  expert  in  the  culture  of 
heaths  and  other  hardwood  Cape  and  Australian  plants. 
They  have  great  numbers  of  small  white,  yellowish  or 
pinkish  fis.  about  14  in.  across,  with  5  petals,  which  are 
roundish    and    clawed.      Franceschi    reports   that   they 


stand  drought  well  in  California.  The  genus  has  about 
20  species,  chiefly  Australian,  and  has  not  been  mono- 
graphed since  1866,  in  vol.  3  of  Flora  Australiensis. 
Shrubs  or  small  trees:  Ivs.  small,  rigid,  entire,  alter- 
nate, nerveless  or  1-3-nerved:  fls.  white,  sessile,  soli- 
tary or  2-3  at  the  ends  of  short  branchlets  or  in  the  axils 
of  the  Ivs.:  fls.  usually  white;  stamens  numerous.  The 
young  shoots  are  often  silkv. 

Leptospermum  bullatum  {see  Ij.  scoparinm  l)elow  1  is 
an  exceptionally  giMjd  pot-plant  for  those  who  can  grow 
heaths.  It  is  lietter  than  Z.  tecijafH/n.  Cuttings  taken 
from  well-ripened  wood  in  the  fall  or  from  young  growth 
in  summer  root  freely  uuder  the  treatnieni  given  Erica. 
For  a  potting,  use  two  parts  leaf-mold  and  one  ■>f  sand. 
Plunge  the  pots  outside  during  the  summer  in  the  full 
sunlight.  The  plants  make  a  straggling  growth,  unless 
trimmed  into  shape.  By  fall  they  will  be  covered  with 
buds,  but  it  is  impossible  to  force  them  into  bloom  for 
Christmas.  Keep  the  plants  in  a  cool  house  with  Ericas 
or  Azaleas  until  the  latter  part  ..f  February  or  March. 
and  then  give  them  a  little  more  heat,  say  55°  to  Ii0°. 
The  plants  will  soon  be  a  mass  of  white  flowers.  L.  hiil- 
latum  does  not  grow  rapidly,  but,  like  Epacris,  as  it 
grows  older  it  makes  fine  specimens.  It  has  toueh  foli- 
age, stands  much  hard  usage,  and  when  in  bloom  attracts 
plant-buyers.    It  deserves  greater  popularity. 

A.  Ovary  usually  lO-celted. 
IsBvigitum,  F.  Muell.  Tall  shrub,  attaining  20-30  ft., 
glabrous  and  somewhat  glaucous:  Ivs.  varying  from 
obovate  oblong  to  oblong-cuneate  or  narrow-oblong,  ob- 
tuse, mostly  6-9  lines  long,  but  sometimes  12  or  more, 
3-nerved:  calyx  glabrous;  capsule  slightly  protruding 
above  the  calvx  tube.  B.M.  1304  {asFabricia  lopngala). 
G.C.IL25:816;   111.9:45. 

AA.   Omry  nsualhj  6-celled. 

B.   Calyx  tube  glabrous. 

C.   Lvs.  flat  or  u-ith  recurred  margins,  obtuse  or  scarcely 

pointed  {except  in  the  large  variety). 

flav^scens,  Smith.    Lvs.  varying  from  narrow-oblong 

or  linear-lanceolate  to  broadly  oblong  or  even  obovate, 

usually  less  than  6  lines  long,  attaining  9  lines  in  the 

largest  forms.    Var.  commtine,  Benth  and  Muell.     Lvs. 

narrow,  «-»  lines    long:    fls.  middle-sized.     B.  M.  2695. 

Var.  obov&tum,  V.  Muell.     Lvs.  broadly  obovate  to  obo- 

vate-oblttng.  under  ti  lines  long.    Cult,  in  Europe  under 

glass.    Var.  grandifldrum,  Benth.  &  Muell.    Lvs.  rather 

larger:   fls.  larger  than   in   any   other  variety.     L.B.C. 

6:514. 

CC.  Lvs.  flat  or  concave,  sharp-pointed,  narrow 
or  small. 
Bcop&rium,  Forst.  Attaining  10-12  ft. :  lvs.  ovate  to 
linear-lanceolate  or  linear,  mostly  under  6  lines  long. 
Otherwise,  almost  exactly  as  in  flavescens.  B.M.  3419. 
L.  juniperinum,  a  narrow-leaved  form,  is  considered 
synonymous  by  the  botanists,  but  is  kept  distinct  in  the 
trade,  as  also  is  L.  bullcttum,  Hort.,  which  is  perhaps 
the  only  Leptospermum  cult,  in  the  North.  J.H.  111. 
30:435.  L.  scoparium,  var.  i^randiildruni,  Hort.,  Gn.  51  :- 
1120,  is  one  of  the  most  desirable  forms.  It  is  said  to 
be  of  relatively  easy  culture,  with  compact  habit,  tin- 
branches  spreading  in  all  directions.  — Excellent  plants 
for  the  amateur,  but  very  slow-growing. 

BB.    Calyx  tube  more  or  less  densely  clothed  with 

silky  or  woolly  hairs. 

lanigerum,  Smith.    Lvs.  varying  from  obovate-oblong 

to  elliptic  or  narrow-oblong,  normally  6  lines  long.    A 

form  with  lvs.  narrower,  6-12  lines  long,  and  large  fls., 

is   pictured   in  B.  M.  1810.     L.B.C.  8:701.     I.H.32:.570. 

G.  C.  II.  12:427,     Gn.  19:266,  and  27,  p.  145. -Extremely 

variable.    Long  cult,  abroad,  but  not  adv.  in  America. 

H.  D.  Darlington  and  W.  M. 

LEPTOSYNE  (Greek,  slenderness).  Compdsitw. 
This  includes  some  yellow-fld.  composites,  with  much- 
divided  foliage  like  Cosmos.  They  are  7  species  of 
herbs  and  subshrubs,  all  from  California  except  L.  Ari- 
zonica.  They  are  the  representatives  of  Coreopsis  on 
the  western  side  of  the  continent,  but  have  mostly  pis- 
tillate rays  and  always  a  ring  on  the  tube  of  the  disk- 
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fls.  In  the  North  these  plants  are  mostly  treated  as 
half-hardy  annuals.  None  of  them  has  anything  like  the 
popularity  of  either  Cosmos  or  C'aUiopsis  eUgans.  The 
commonest  species  is  L.  maritima,  but  i.  Stillmani 
promises  to  outrank  it,  though  it  is  not  yet  advertised  in 
America.  L.  Stillmani  is  said  to  bear  fls.  1%  in.  across, 
for  5  or  6  weeks.  Its  seed  germinates  quickly  and  can 
be  sown  outdoors.  Sandy  soil  and  a  sunny  position  is 
advised.  It  is  said  to  bloom  in  four  to  five  weeks  after  sow- 
ing. L.  maritima  should  be  started  indoors, transplanted 
in  May,  and  can  be  brought  into  flower  by  July.  Two  dis- 
tinct plants  are  passing  in  the  trade  as  Ij.  maritima^ 
one  of  which  is  It.  calliopsidea,  and  is  considered  an  in- 
ferior plant  by  some.  The  seeds  of  the  two  plants  are 
easily  distinguished.  Genus  monographed  1886,  in 
Gray's  "Synoptical  Flora." 

A.  Jiatfs  ohovate. 
B.  Seeds  having  long,  soft,  villous  hairs. 
calliopsidea,  Gray  (Agarlstn  calliopsidea,  DC.  Co- 
reopsis raUiopsidea,  Bol.).  This  is  the  plant  figured  in 
R.H.  187.'i:3'iO.  erroneously  as  L.  maritima.  Annual, 
1-2  ft.  high:  fls.  3  in.  across;  rays  fewer,  shorter  and 
broader  than  in  L,  maritima,  134  in.  long,  %-l  in.  wide. 

BB.    Seeds  having  short,  rigid  bristles. 
Doilglasii,  DC.    Annual,  9-12  in.  high:  Ivs.  1-3-times 
parted:    ring  of  the  disk-fls.  distinctly  bearded.    Int.  by 
Orcutt,  1891. 

BBB.    Seeds  not  hairy. 
Stillmanni,  Gray.    Stouter  than  L.  Donglasii:  ring  of 
the  disk-fls.  beardless.    Gn.  52,  p.  461.    G.C.  III.  22:333. 
R.B.  23,  p.  275.    Gt.  46,  p.  612.    S.H.  2:44.    Int.  1898,  by 
Benary. 

AA.  Says  oblong. 
B.  Stems  low,  from  a  thick  base. 
maritima.  Gray.  Perennial:  Ivs.  2pinnate:  fls.  3Kin. 
across,  borne  at  the  ends  of  branches  on  peduncles  9-12 
in.  long;  rays  16-20,  1%  in.  long;  disk  1  in.  across: 
seeds  not  hairy.  B.M.  6241.  Gn.  49:1061.  Not  R.H. 
1873:330,  which  is  really  iy.  calliopsidea..  — Make^  a  good 
bog  plant. 

BB.  Stems  2-8  ft.  high,  1-5  in.  thick. 
irigant^a,  Kellogg.  Differs  in  being  leafy  at  the  top 
only,  the  others  being  leafy  at  the  base:  Ivs.  2-3-pin- 
nate:  fls.  smaller  than  in  L.  maritima,  borne  on  short 
corymbose  peduncles  ;  disk  J^  in.  across  ;  seeds  not 
hairy.  Cult,  in  S.  Calif.  Gt.  44,  p.  592.  — Pranceschi  says 
the  fls.  are  sweet-scented.  W.M. 

LEPTOTfflNIA  dissfecta  and  multifida  were  adver- 
tised in  1881  by  Edward  Gillett,  of  Southwick,  Mass., 
for  Californian  collectors,  but  it  is  doubtful  if  any  plants 
of  these  species  are  cult,  in  gardens.  They  are  pre- 
sumably inferior  in  height  and  hardiness  to  Ferula. 
For  descriptions,  see  Coulter  and  Rose's  Revision  of 
North  American  Umbelliferffi,  1888. 

LEPTOTES.    See  Tetramicra. 

LESPEDfiZA  (D.  Lespedez  was  a  Spanish  governor 
of  Florida,  who  aided  the  botanist  Miehaux).  Legunii- 
ndsw.  Bush  Clover.  Between  30  and  40  perennial 
herbs  and  shrubs  in  N.  Amer.,  Asia  and  Australia,  with 
small  (often  inconspicuous),  pea-shaped  fls.  in  racemes 
or  heads:  Ivs.  pinnately  3-foliolate  or  rarely  1-foliolate, 
the  Ifts.  entire  and  wanting  stipels :  calyx  lobes  nearly 
equal,  sometimes  subulate;  anthers  usually  9  and  1 :  pod 
short  and  1-seeded  (and  in  this  differing  from  Desnio- 
dium,  which  has  jointed  pods).  In  some  of  the  Lespe- 
dezas  there  are  two  kinds  of  fls.,  — petal -bearing  and 
mostly  sterile,  apetalous  and  mostly  fertile.  There  are 
a  number  of  native  Lespedezas,  some  of  which  are  of- 
fered by  dealers  in  native  plants,  but  they  are  not  very 
showy  and  are  most  in  place  in  native  borders  and  in 
amateur  collections.  Two  or  three  of  the  oriental  species 
are  now  becoming  popular.  L.  striata  is  the  Japan  Clo- 
ver of  the  South,  and  is  a  valuable  forage  and  green-ma- 
nure plant.  L.  bicolor  is  a  low  shrub,  with  small  violet- 
purple  fls.,  hardy  in  New  England,  but  little  known  in 
cult.    The  most  important  ornamental  members  of  the 


genus  thus  far  introduced  are  L.  Sieboldi  and  L.  Ja- 
ponica,  which  are  hardy  herbs  sending  up  many  strong, 
wiry  shoots  each  year,  and  blooming  profusely  in  Sep- 
tember and  October.  'Their  late  bloom  is  very  desirable. 
All  Lespedezas  are  of  the  easiest  culture  wherever 
hardy.  Usually  increased  by  division  of  the  clumps. 
L.  Sieboldi  is  readily  propagated  by  greenwood  cut- 
tings under  glass.  Monogr.  by  Maximowicz  in  Act. 
Hort.  Petrop.  ii.  (1873). 

A.  Occidental  or  native  Lespedezas:  of  upright  or  erect 
habit,  not  showy:  stipules  and  flower-bracts  mi- 
nute, subulate. 

These  species  are  not  in  general  commerce,  but  are 
offered  by  dealers  in  native  plants.  They  thrive  in  light, 
dry  soils.  Because  of  the  grayish  or  brownish  color  of 
the  foliage,  they  are  sometimes  useful  in  landscape- 
gardening  work.  Hardy,  and  of  easiest  culture.  Per- 
ennial. 

B.    Fls.  whitish  or  yellowish,  all  complete. 

hlrta,  Ell.  Erect,  2-4  ft.  tall,  silky-pubescent:  petioles 
shorter  than  the  Ivs.:  Ifts.  nearly  orbicular:  fls.  in  ob- 
long or  cylindrical  heads  which  are  on  peduncles  which 
usually  exceed  the  Ivs.  Dry  soils.  New  England  to  Fla. 
and  W.    Mn.  6:181. 

capitAta,  Michx.  Much  like  the  last,  but  Ifts.  narrow- 
oblong  or  oval,  and  the  fl. -heads  dense  and  short-pe- 
duncled.    Range  of  the  above. 

BB.    Fls.  purple  or  violet,  or  some  of 

them  apetalous. 

c.    Peduncles  slender. 

viol&cea,  Pers.  Two  to  3  ft.,  only 
slightly  pubescent:  Ifts.  oval  or  ellip- 
tic: fls.  small,  in  a  loose  cluster  which 
is  on  a  stalk  usually  longer  than  the 
Ivs.    Range  of  above. 

Niittallii,  Darl.  Two  to  3  ft.,  hairy- 
pubescent:  Ifts.  oval,  oblong  or  nearly 
orbicular  :  fl. -clus- 
ters dense  or  even 
capitate,  the  stalk 
mostly  exceeding 
the  Ivs.  Range  of 
above. 

CO.  Peduncles  nearly 

or  quite  wanting. 

StiJvei.Nutt.  Most- 
ly unbranched,  2-4 
ft.,  velvety-pubescent:  pe- 
tioles very  short :  Ifts.  ob- 
long to  nearly  orbicular:  fls. 
in  nearly  sessile,  axillary 
clusters  or  heads.  New 
York,  south  and  west. 

frutfiscens,  Britt 
Stuvei,  var.  i  n  t  crme d  ia, 
Wats.).  Less  pubescent  or 
almost  glabrous  :  petioles 
mostly  longer  :  Ifts.  oval  to 
ellintic:  clusters  very  short- 
stalked.  New  Eng.,  south 
and  west. 

AA.  Oriental  Lespedeza, 
grown  for  forage  in  the 
South:  of  trailing  habit : 
stipules  and  fl. -bracts 
conspicuous. 

Btritlta,  Hook.  &  Am. 
Japan  Clover.  Hoopkoop. 
Annual,  somewhat  pubes- 
cent, decumbent  or  erect, 
slender:  Ivs.  small  and  very 
numerous,  the  Ifts.  oblong  or  obovate,  and  the  petioles 
very  short:  fls.  small,  pink  or  purple,  in  axillary  clus- 
ters. China  and  Japan.  — Said  to  have  been  introduced 
accidentally  into  S.  Car.  in  1849,  but  probably  in  the 
country  much  before  that  time.  It  is  now  extensively 
naturalized  south  of  the  Ohio  river,  growing  on  nearly 
all  kinds  of  land.    On  light  lands  it  makes  dense  mats, 
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but  on  heavy  lands  grows  18-24  in.  high.  It  is  a  good 
pasture-and  hay-plant,  and  is  useful  for  plowing  under 
as  a  green  manure.  It  thrives  on  land  which  is  indiffer- 
ently prepared.  For  hay,  seed  is  sown  early  in  spring, 
at  the  rate  of  Vi  bushel  per  acre.  It  often  yields  2  tons 
of  hay  to  the  acre.  For  pasturage  in  the  South,  it  is 
sometimes  sown  with  oats  in  the  fall. 

AA.\.    Oriental  Lespedezas,  grown  as  ornamental  plants 
fur    the    fis.:     erect:     stipules    and    fl. -bracts 
small:  perennials. 
bicolor,    Turcz.     Fig.    1263.      Shrub,    with     slender 
branches,  becoming  6-10  ft.  tall,  slender  and  graceful, 
glabrous:  Ivs.  on  thin  wiry  stalks,  mostly  longer  than 
the  glabrous  blades;  Ifts.  oval  to  round-obovate,  rounded 
at  the  apex,  the   terminal  one  1-2  in.  long:    fis.  small, 
purple,  in  simple  or  compound  racemes,  which  surpass 
the  Ivs. :  pod  J4  in.  long,  somewhat  pubescent.     Japan. 
—Hardy  as  far  north  as  Boston,  blooming  in  July  and 
seeding  freely.     A  good  slender  shrub  for  adding  va- 
riety to  the  border.    A  white-fld.  variety  is  advertised. 
Si^boldi,  Miq.    (Desmbdium   pendnlifldnim,  Oudera. 
L.  ruce}iidsa,  Dipp.     L.  formdsa,  Koehne).     Fig.    1264. 
Herb,  throwing  up  strong,  wiry  shoots  each  year  from 
the  crown:    stems  angled,  reddish   or  brown,  hairy  (at 
least  above) :  Its.  dull  above  and  light-colored  and  hairy 
beneath,   the    petiole   usually 
somewhat    shorter   than    the 
blade  ;    Ifts.     elliptic-oblong- 
pointed:  fls.  twice  larger  than 
in  the  last  ( nearly  34  in.  long ) , 
rose-purple,  drooping  in  very 
numerous  long  racemes, which 
at   the   top   of  the  plant  are 
panic! ed:  pod  nearly  or  quite 
Va  in.  long,  pubescent.   Japan. 
G. P.  5:11,5.    Gng.  1:23.     B.H. 
1873:210.    J.H.  111.30:  15.    G. 
C.   11.  20:749.     F.S.   18:1888. 
B.M.  6602  and  Mn.  7,  p.  69  (as 
L.  fii>o?oj').— Blooms  in  Sep- 
tember, and  hardy  in  central 
New  England.   A  very  desira- 
ble late-blooming  plant,  mak- 
ing a  large  specimen  with  age. 
Does    not   often   seed    in   the 

f.'^P'l,-^         •' -■  North. 

'-^(flfe"  f \i/ /  Japdnica   (Desmbdium   Ja- 

_/a^%\       ./_  pihiieum,    Hort.,    not    Miq.). 

Very  like  the  last,  but  blooms 
a  week  or  two  later,  has  very 
numerous  pure  white  fls., 
much  lighter  colored  herbage, 
eboldi.  usually  nearly  glabrous  Ivs. 
and  stems,  the  Ifts.  broader 
and  less  pointed.  — Hardy  as 
the  last,  and  seems  to  seed  more  freely  in  the  North. 
Perhaps  a  botanical  variety  of  L.  Sieboldi,  but  distinct 
for  horticultural  purposes. 

Other  Japanese  and  Chinese  r,esT)edezfts  may  be  eypeoted  to 
appear  in  the  trade.  See  Franchet,  R.H.  1890,  pp.  22.'j-227,  for  an 
account  of  W.  China  ornamental  species,  with  picture  of  L. 
Detaeaiii.  L.  H.  B. 

LETTSdMIA  is  a  genus  of  the  Convolvulus  family. 
About  26  species  of  tropical  oriental  climbers.  An  un- 
known species  was  advertised  from  S.  Florida  in  1889 
and  is  still  procurable.  Reasoner  and  others  think  well 
of  it. 

LETTUCE  fsee  Lnctnca)  is  the  most  popular  of  salad 
vegetables.  Plate  XVIII.  It  is  a  quick-growing  annual, 
delighting  in  cool  atmosphere  and  open,  loose  soil.  As 
an  outdoor  crop,  it  thrives  best  in  spring.  Special  care 
is  needed  to  grow  it  in  the  hot  summers  of  America,  al- 
though heat-resisting  varieties  have  been  developed.  Of 
late  years,  the  forcing  of  Lettuce  under  glass  has  come  to 
be  a  large  industry.  The  most  serious  trouble  in  forcing 
Lettuce  is  the  rot,  due  to  a  species  of  botrytis.  The 
leaves  become  soft  and  fall,  leaving  only  the  core  of  the 
plant  erect  (Fig.  1265).  This  trouble  may  be  prevented 
by  growing  in  loose  soil,  by  keeping  the  surface  of  the 
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soil  and  of  the  plant  as  di-y  as  possible,  and  by  avoiding 
a  too  warm  and  too  moist  atmosphere.  Sub-irrigation 
(see  Irriijtition)  is  to  be  advised  for  Lettuce  forcing. 
Of  varieties,  there  are  two  general  types,  — the  cabbage 
or  heading  sorts  (Fig.  1266),  and  the  loose  sorts  (Fig. 
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1265.    Lettuce  plant  collapsed  with  the  rot. 

1267).  The  latter  are  more  used  because  more  easily 
grown,  but  the  former  are  considered  to  be  the  finer. 

In  1885,  Goff  reduced  the  kinds  of  Lettuce  to  87  va- 
rieties (4th  Rep.  N.  Y.  Exp.  Sta. ),  throwing  them  into 
three  general  groups:  (1)  leaves  roundish  orbutslightly 
oblong,  spreading  rather  than  upright;  (2)  leaves  ob- 
long, tending  to  grow  upright  ;  (3)  leaves  pinnately 
lobed.  These  categories  were  divided  into  subtribes  on 
minor  leaf -characters.  In  1889  (Annals  Hort. )  119  names 
of  Lettuces  were  catalogued  by  North  American  seeds- 
men. Lettuce  has  been  in  cultivation  for  over  2,000 
years.  L_  H.  B. 

Lettuce  Out-op- Doors.— While  Lettuce  seems  never 
more  enioyable  than  when  it  comes  from  the  greenhouse 
during  the  colder  parts  of  the  year,  yet  it  is  acceptable 
for  salad  purposes  and  is  in  good  demand  the  entire 
year.  In  open  ground,  at  the  North,  we  may  have  it  in 
all  its  perfection  from  June  until  snow  flies  again  in  the 
fall.  Usually  it  is  much  less  of  a  knack,  however,  to 
have  it  in  the  earlier  part  of  the  season  and  up  to 
August,  than  in  the  torrid  weather  of  August  and  early 
fall.  For  early  market  we  start  the  plants  in  the  green- 
house during  February,  and  prick  them  out  in  flats  or 
sunken  thumb-pots  filled  with  rich,  fibrous  loam,  and 
after  thoroughly  hardening  them  by  exposure  for  a  week 
or  more  in  a  coldframe,  we  take  the  plants  up,  with  a 
chunk  of  soil,  and  plant  them  out  in  very  rich,  well- 
prepared  loam  outdoors,  just  as  soon  as  the  weather 
will  permit.  Tennisball  and  its  various  strains  and 
selections,  Boston  Market,  etc.,  are  good  for  this  pur- 
pose. The  rows  may  be  made  a  foot  apart,  and  the 
plants  set  6  or  8  inches  apart  in  the  rows.  We  want  neat 
solid  heads,  even  if  not  as  large  or  heavy  as  some  of  the 
heads  we  can  easily  produce  later  on  from  summer 
varieties,  and  we  wish  to  get  them  as  early  in  the  season 
as  possible  in  order  to  be  able  to  put  them  on  the  mar- 
ket when  prices  are  still  high.  Light  applications  of 
nitrate  of  soda,  either  broadcast  over  the  patch  at  the 
time  of  setting  the  plants,  or  along  the  rows  very  soon 
after,  seldom  fail  to  assist  in  hastening  early  growth 
and  to  increase  the  size  of  the  heads.    This  is  a  "trick  of 


1266.  Heading  Lettuce. 

the  trade"  well  worth  practicing.  The  free  use  of  the 
wheel-hoe  keeps  the  soil  loose  and  the  crop  free  from 
weeds,  and  also  hastens  it  to  early  market  condition. 

At  the  time  of  setting  the  first  plants  in  open  ground, 
we  also  sow  a  patch  with  the  garden  drill,  using  seed 
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sparingly  ami  covering  it  lightly,  say  one-half  inch 
deep,  although  in  good  soil  the  s.-.mI  will  rnnie  up  read- 
ily even  if  placed  an  inch  or  so  I.cIha  r)i.-  level  of  the 
surface.  The  varieties  catalogur.l  l.y  >rr.lsinen  as  suit- 
able for  summer  culture  are  aliuu.^t  Ludlcs.s,  and  most 
of  them  are  good  enough.  Among  the  standard  sorts 
we  have  the  Hanson,  Deacon,  Simpson,  Salamander, 
Stubborn  Seeder,  several  Butter  Lettuces,  etc.  Because 
of  our  hot,  dry  seasons,  the  Cos  Lettuces  are  less  popu- 
lar in  this  country  than  in  Europe.  The  heads  should 
be  tied  up  and  blanched,  for  the  best  results.  The 
plants  of  drill-sown  Lettuces  should  be  thinned  early. 
For  home  use  we  leave  them  at  first  only  a  few  inches 
apart,  so  that  they  have  just  room  enough  to  form  little 
heads.  Every  other  plant  may  then  be  taken  out  and 
used  for  the  home  table.  These  little  heads  are  delicious. 
The  remaining  heads  are  left  to  attain  full  size  and  are 
then  used  for  the  table  or  for  market.  If  grown  for 
market  only,  the  plants  are  thinned  to  stand  not  less 
than  5  or  6  inches  apart  from  the  start.  In  due  time 
every  other  plant  can  be  taken  up  for  market,  while  the 
ones  remaining  have  a  chance  to  grow  to  largest  size 
afterward.  From  early  spring  until  along  in  August  we 
sow  a  few  rows  of  these  summer  Lettuces  every  two 
weeks  or  so,  and  thus  try  to  provide  a  continuous  sup- 
ply of  good  heads.  The  demand  may  drop  off  for  a  few 
days,  or  even  weeks,  but  it  is  sure  to  revive     If  we  can 
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manage  to  have  good  Lettuce  late  in  the  fall  it  will  sel- 
dom go  begging  for  customers. 

Sometimes  we  may  wish  to  raise  seed  of  a  sort  that 
suits  our  purposes.  All  we  have  to  do  is  to  leave  some 
of  the  plants  in  the  rows,  until  the  larger  part  of  the 
seeds  on  a  plant  have  matured.  The  plant  is  then  cut 
off  near  the  ground  and  exposed  on  a  sheet  to  sun  and 
air  to  dry.  The  seed3  are  then  to  be  thrashed  out  and 
cleaned.  T.  Greiner. 

Lettuce  for  the  Village  Garden  and  City  Yard.— 
The  value  of  Lettuce  for  the  table  depends  largely  upon 
its  being  fresh.  A  very  small  area  may  be  made  to 
produce  an  abundant  supply  for  an  ordinary-si  zed  family. 
The  plant  is  quite  healthy  and  hardy,  when  young  endur- 
ing a  considerable  frost  without  injury.  It  has  few  in- 
sect enemies  and  the  requisites  for  its  successful  culture 
are  few  and  easily  understood.  On  this  account  it  can 
be  grownwith  greater  satisfaction  and  profit  on  a  village 
lot,  or  even  in  a  city  backyard,  than  can  most  of  our  gar- 
den vegetables.  To  produce  it  of  the  best  quality  under 
these  conditions,  as  early  in  the  spring  as  the  ground  is 
at  all  dry  and  the  grass  begins  to  start,  a  bit  of  ground 
should  be  well  dressed  with  fine  manure,  puttingon  from 
one-half  a  bushel  to  one  bushel  to  the  square  yard,  and 
then  well  spading  up,  working  in  the  manure  and  mak- 
ing the  bed  as  fine  and  smooth  as  possible.  Make  a 
mark    about  one    inch   deep,  drop  in  the    seed    at  the 


rate  of  from  25  to  50  seeds  to  the  foot,  and  cover  with 
from  one-fourth  to  one-half  an  inch  of  fine  suil  prts.'ied 
down  with  the  hoe  or  hand.  From  two  fet-t  to  two  yards 
of  such  row  for  each  member  of  thi-  family  should  fur- 
nish an  abundance  for  the  time  that  the  product  of  a 
single  planting  is  usable,  and  if  more  than  one  row  is 
planted  they  should  be  about  two  feet  apart.  In  from  15 
to  20  days  the  young  plants  should  be  thinned  out  leav- 
ing 8  to  10  to  the  foot,  and  at  the  same  time  a  second  row, 
to  give  a  succession,  should  be  planted.  About  20  days 
later  the  first  row  should  be  re-thinned,  leaving  plants 
from  6  to  12  inches  apart  according  to  the  size  of  the 
variety,  and  a  third  row  planted.  A  fourth  planting  may 
be  made,  but  Lettuce  planted  as  late  as  the  time  of  the 
ripening  of  strawberries  is  not  likely  to  do  very  well  un- 
less protected  from  the  sun  and  heat.  A  supply  of  fine 
fall  Lettuce  may  be  secured  if,  in  August  or  early  Sep- 
tember, we  re-manure  and  spade  the  ground  which  was 
occupied  by  the  first  crop,  and  make  a  trench  some  G  or 
8  inches  deep  and  fill  this  with  water.  When  this  has 
soaked  away,  refill,  and  repeat  this  from  one  to  six 
times,  according  to  the  dryness,  of  the  soil.  Fill  this 
trench  with  fine,  moist,  not  ivet  soil,  in  which  make  a 
mark  and  sow  the  seed  as  in  the  spring.  Cover  the  row 
with  a  foot-wide  board,  and  about  three  days  later  put 
some  bricks  under  so  as  to  hold  the  board  about  two 
inches  above  the  soil.  As  soon  as  the  plants  are  well  up 
turn  the  bricks  so  as  to  hold  the  board  about  four  inches 
up,  and  take  it  off  altogether  about  five  o'clock  in  the 
afternoon,  leaving  it  off  until  eight  or  nine  in  the  morn- 
ing. On  cloudy  days  give  more  exposure,  as  the  plants 
develop  until  the  shade  is  entirely  dispensed  with. 
Some  of  the  finest  Lettuce  the  writer  has  ever  seen  was 
grown  in  a  city  yard  by  this  method.     W.  W.  Tracy. 

Lettuce  Forcing.— This  vegetable  is  one  of  the  prin- 
cipal money  crops  of  the  market-gardener  in  winter.  It 
is  grown  in  hotbeds  and  hothouses.  The  old  way  is  to 
raise  it  in  hotbeds,  but  since  the  experiments  of  grow- 
ing in  houses  have  been  so  successful  it  is  grown  mostly 
in  them. 

For  the  first  early  crop  to  be  grown  in  beds  or  houses, 
the  seed  is  sown  in  the  seedhouse  about  August  20,  in 
the  latitude  of  Boston.  By  this  means,  the  Lettuce  will 
be  brought  into  market  the  latter  part  of  October  or  the 
first  of  November,  after  the  frost  has  spoiled  the  oxit- 
door  crop  ;  and  thus  it  often  brings  very  good  prices. 
The  sowing  is  made  in  a  bed  in  the  house  prepared  for 
the  purpose  with  sterilized  soil,  so  that  there  will  be  no 
fear  of  a  rusty  root  or  mildew  on  the  plants.  The  soil 
should  be  10  inches  deep,  well  moistened  and  beat  up 
very  fine,  with  no  manure  or  fertilizer.  For  every  ounce 
of  seed,  prepare  a  space  6  feet  square,  raking  off  the  bed 
as  smooth  as  possible.  Sow  the  seed  and  then  sprinkle 
the  bed  with  water.  Then  sift  on  one-fourth  of  an  inch 
of  either  sterilized  or  clean  subsoil,  preferably  the  lat- 
ter. In  about  four  days  the  plantlets  will  appear.  Three 
weeks  from  sowing,  the  plants  will  be  ready  for  trans- 
planting. This  should  be  done  at  the  proper  time,  that 
is,  before  the  plants  become  too  large.  Prepare  the  soil 
the  same  as  for  the  seed-bed.  If  3  inches  of  the  steri- 
lized soil,  or  some  new  soil  that  no  Lettuce  has  been 
grown  in,  can  be  had,  it  will  be  sufficient.  Transplant 
the  Lettuce  4  inches  apart  in  sufficient  quantity  to  set 
out  the  prepared  space.  In  three  or  four  weeks  these 
plants  will  be  large  enough  to  again  transplant  into  the 
bed  or  house  intended  for  them.  Sterilizing  is  done  in  a 
box  5x4  feet  and  3  feet  deep,  with  several  punctured 
steam  pipes  in  the  bottom.  The  soil  should  heated  to 
200°. 

In  preparing  the  bed  for  the  last  transplanting,  the 
soil  should  be  well  wet  before  working  and  then  let 
stand  until  the  water  has  all  drained  off,  which  will  be 
in  about  twenty-four  hours.  Now  put  in  stable  manure, 
worked  fine  with  the  first  heat  out  of  it,  which  is  secured 
by  piling  and  overhauling  twice  a  week  for  two  or  three 
weeks  before  using.  Apply  this  prepared  manure  about 
3  inches  deep  and  dig  into  the  soil  to  a  depth  of  12  to 
15  inches.  Rake  off  and  mark  with  the  marker  8  inches 
apart.  If  the  soil  is  new  no  sterilization  is  needed,  but 
if  old  would  prefer  about  2  inches  of  the  top  sterilized. 
This  is  done  to  prevent  the  mildew  and  disease  that 
often  comes  from  old,  worn-out  soil. 

If  the  bed  is  properly  pi'epared  it  will  need  no  water- 
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ing.  If  the  plants  arc  large,  they  may  need  to  l:)e  sprinkled 
iiumediately  after  setting  the  last  time.  No  more  water 
is  required  until  tln-y  begin  to  mature.  Many  think  that 
the  crop  reipiires  constant  watering,  but  that  is  wrong, 
because  the  roots  will  not  go  down  if  the  top  is  kept 
constantly  wet,  and  a  better  crop  will  be  obtained  if  not 
watered  until  it  begins  to  mature  or  to  head. 

The  kind  of  Lettuce  intended  in  the  above  remarks 
is  the  head  variety,  called  in  niauv  sections  the  Boston 
Lettuce.  This  en".],  sli.iuld  be  ready  to  begin  to  pull  in 
six  or  seven  weeks  fn.nj  time  uf  last  trans]. hiuling. 
According  to  the  previous  stateujents,  it  lias  taken  thir- 
teen weeks  from  seed  to  produce  a  crop.  This  is  start- 
ing in  September  or  October.  Earlier  than  this  the  time 
will  be  one  or  two  weeks  less.  It  is  customary  to  pull 
over  the  bed  once  and  take  out  the  best  ones,  and  then 
give  the  remainder  a  good  wetting.  In  al)out  one  week 
those  left  will  be  lit  to  pull  clean.  After  the  first  tr:nis- 
planting  to  4  inches,  it  is  the  surest  way  to  smoke  the 
house  three  nights  in  succession,  once  the  second  week 
and  once  the  third  week.  This  is  done  to  keep  the  plants 
free  from  disease  or  from  the  green-fly  or  louse.  If  it  is 
desired  to  f(dlo\v  with  a  second  crop  of  Lettuce  on  the  same 
bed.  till'  phuits  nni-.t  he  ready  for  the  second  crop  when 
the  first  is  taken  oft,  and  thus  lose  no  time  of  the  house. 

In  hotbeds  much  the  same  course  is  pursued  as  in  the 
house;  sometimes  one  will  succeed  better  than  the  other. 
For  midwinter  the  houses  are  the  better,  and  for  late 
spring  the  beds. 

The  best  way  of  heating  the  beds  is  by  the  use  of  hot 
stable  manure  placed  in  the  bottom  of  the  bed,  and 
about  8  inches  of  loam  on  top.  Ten  inches  of  manure, 
hot,  will  hold  for  two  crops  of  Lettuce.  The  first  crop 
will  need  a  little  special  fertilizer.  The  second  crop 
will  require  about  3  inches  of  stable  manure  prepared  as 
for  the  houses.  The  beds  are  prepared  in  the  fall  and 
covered  with  coarse  manure  or  hay  until  wanted.  The 
beds,  after  setting,  are  covered  with  straw  mats  or  shut- 
ters at  night  when  the  temperature  is  below  freezing, 
and  ventilated  by  day  when  it  is  above  60°. 

Til f  beat  is  supplied  to  tilt*  houses  by  Steam  and  the  tem- 
perature coutnillnl  by  ventilation.  The  proper  temper- 
ature f(U-  the  growing  crop  is  40°  at  night  and  70°  by  day. 

For  continuous  crops  through  the  season,  sow  every 
week  enough  seed  to  give  the  plants  required.  One 
ounce  should  produce  5,000  plants.  This  sowing  is  con- 
tinued until  February  1,  wliicli  is  the  time  to  sow  the  seed 
for  the  crop  to  be  set  out  in  tin-  field.  These  plants  are 
grown  in  hotbeds  and  hardiiuil  oil'  before  they  are  set 
out  ;  that  is,  they  are  transplanted  from  seed-bed  to  4 
inches  apart  in  hotbeds,  and  are  then  taken  up  and 
transplanted  to  the  field.  This  is  a  very  different  variety 
of  Lettuce.  It  will  not  head  in  the  houses,  while  the 
variety  grown  in  the  houses  will  not  grow  in  the  field. 

A  great  improvement  has  been  made  in  the  varieties 
of  Lettuce.  The  variety  grown  twentj'  years  ago  called 
White  Seed  Tennisball  was  a  very  fine  Lettuce  and 
would  pack  6  dozen  to  the  barrel-box  or  10  dozen  to  the 
barrel,  but  the  improved  variety  of  to-day  will  fill  3 
dozen  to  the  barrel-box  and  5  to  6  dozen  to  the  barrel. 
The  new  variety  is  called  the  New  Hothouse  Lettuce, 
and  will  grow  in  beds  just  as  well  as  in  the  house. 

Experiments  made  with  the  electric  light  have  been 
very  successful.  It  not  only  hastens  the  time  of  grow- 
ing, but  also  iiiijiroves  the  size  and  quality  of  the  head. 
The  writer  estimates  that  the  light  increases  the  size 
and  quality  10  per  cent  and  hastens  the  time  of  growth 
15  per  cent.  This  is  by  the  use  of  arc  lights  over  the 
houses  by  night.  This  could  not  be  practiced  on  hot- 
beds, because  they  are  covered  by  night.  Between  the 
first  of  November  and  the  first  of  March  the  days  are 
very  short  and  the  nights  very  long,  so  that  the  electric 
light  increases  the  length  of  the  day,  and  when  applied 
it  has  the  same  effect  as  the  longer  days  of  spring  have 
upon  the  growth  of  crops. 

The  Lettuce,  when  prepared  for  market,  is  pulled, 
then  washed,  and  for  the  Boston  market  is  put  in  boxes 
of  3  dozen  each  and  sold  at  wholesale  by  the  box.  The 
smaller  heads  are  packed  4  dozen  in  each  box  and  are 
usually  sold  per  box  for  about  one-half  the  3-dozen  size. 
When  packing  for  other  markets,  as  New  York,  Phila- 
delphia, Washington  or  Chicago,  it  is  packed  in  cases 
that  will  hold  a  barrel.    These  cases  have  a  partition  in 


the  center,  so  that  the  Lettuce  when  packed  will  not 
all  fall  to  one  end  should  the  cases  be  roughly  handled. 
The  expense  of  sending  a  case  from  Boston  to  New 
York  is  25  cts.,  to  Philadelphia  50  cts.,  and  to  Chicago 
75  cts. 

The  crop  from  the  South  has  affected  our  sales  very 
much  in  the  midwinter,  but  the  climate  seems  to  have 
changed  in  that  locality  so  that  it  is  in  our  fa^'or,  for  of 
late  years  they  have  cold  weather  there  two  or  three 
times  each  season,  thus  giving  us  the  market.  Our 
Lettuce  is  far  superior  to  theirs  and  of  a  different 
variety.  They  have  named  theirs  the  Big  Boston.  It 
will  be  seen  that  the  name  of  Boston  is  very  popular  in 
the  Lettuce  market.  This  inferior  Lettuce  coming  from 
the  South  is  packed  in  baskets. 

Tlirr,.  is  a  diM-ase  ,d'  Lettuce  called  by  some  a  "burn." 

but   ibiv  is  isiH.nicr.     It  is  a  disease  coniiug  iiku-c 

ti'iiii  a  i[is.-;isc.l  runt  or  a  cold  soil,  because  it  develops 
must  when  llierc  is  but  very  little  sun,  and  least  when 
there  is  most  sun;  and  if  the  plant  is  examined  there 
will  be  found  a  diseased  root.  Here  the  benefit  of  the 
new  or  sterilized  soil  is  very  apparent.  The  use  tif  steril- 
i/.e.l  s.iil  is  ,,f  much  more  b.-iiefit  than  the  electiii-  light, 
because  if  llic  plant  is  diseased  li..  llgllt  will  cure  if  and 
no  crop  ,aii  b..  sue.essful  with  diseased  plants.  Prepar- 
ing the  s.ul  by  wetting  thoroughly  before  transplanting 
is  one  of  the  great  secrets  in  successful  growing  of  Let- 
tuce, and  heating  the  water  to  a  high  temperature  is  also 
very  beneficial.     It  lessens  disease. 

The  price  at  which  Lettuce  can  be  grown  at  a  profit 
is  a  question  very  difficult  to  answer,  but  by  the  figures 
ma<ie  by  some  of  the  members  of  the  Boston  Market- 
Gardeners'  Association  it  was  decided  that  for  mid- 
winter crop  the  Lettuce  must  be  sold  at  50  cts,  per  dozen 
to  return  any  profit  to  the  grower,       yif    ^    Rawson. 

LEUCADfiNDRON  ilJreek,  while  trei-).  Proledceir. 
This  giiius  includes  the  celebrated  Silver  Tree  of  the 

Cai r  (1 1  11. .pe  (see  Fig,  12(i8), which  has  a  striking 

and  unique  habit.  Its  Ivs. 
are  densely  covered  with 
wdiite  silky  hairs.  This 
tree  grows  wild  only  on 
Table  Mountain.  In  the 
first  quarter  of  the  cen- 
tury it  was  considered  of 
great  importance  for  fire- 
wood. It  is  said  to  grow 
poorly  away  from  the 
Cape,  except  in  S.  Calif., 
where  it  generally  does 
well  outdoors.  It  is  also 
rarely  cult,  in  the  East  in 
tubs,  being  protected  in  a 
cool  greenhouse  during 
winter  and  placed  on  the 
lawn  in  summer  The  Sil- 
ver Tree  attains  30  ft.  at 
the  Cape.  The  trees  are 
practically  male  and  fe- 
male, the  fls.  being  di- 
oecious by  abortion. 
The  female  tree  is  cult., 
being  prop,  bv  seeds  im- 
ported from  tlie  Cape.  The 
young  seedlings  are  very 
diflicult  to  raise.  There  is  no  monograph  of  this  genus 
since  Meisner's  in  DC. Prod.  Vol.  14,  1856,  but  the  genus 
will  be  reviewed  in  a  forthcoming  volume  of  Flora 
Capensis. 

arg6nteum,  R.Br.  Fig.  1208.  Branches  densely  leafy : 
Ivs.  sessile,  it-O  in.  long,  %-l  in.  wide,  callous  and  black- 
ish at  theapex,  lanceolate,  acute,  silvery  white  and  silky: 
involucres  spreading,  longer  than  the  globular  head  of 
fls. :  nut  ventricose,  turgid,  wingless,  the  whole  style  and 
calyx  persisting  with  it,  obovate.  B.R.  12:979.  V.  5:282, 
283. 

LEUCiSNA  (probably  from  Greek,  Jfwftos,  white;  re- 
ferring to  the  fls. i.  Legiiminosw.  This  includes  a  tree 
known  in  S.  Fla.  as  the  White  Popinac,  a  rapid  grower, 
with  acacia-like  foliage  and  whitish  fls.  It  is  also  cult, 
in  S.  Calif.     The  genus   has  about  9  species,  found  in 
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Mexico,  Guatemala,  Peru,  and  Pacific  islands,  but  L. 
glauea  is  found  in  the  tropics  of  both  worlds.  It  grows 
wild  in  the  West  Indies  anrl  in  western  Texas.  The  trees 
and  shrubs  of  this  ;;rnus  liuvi-  the  habit  of  Acacia,  but 
belong  to  the  .Miinosa  trihc.  wiiich  is  characterized  by 
stamens  10  or  less.  tJeneric  chiiracters  are:  calyx  5-den- 
tate  :  stamens  10,  not  glandular:  pod  broadly  linear, 
stalked,  flat-compressed,  chartaceous,  2-valved  :  seeds 
compressed.  Acacia  trirhodes  is  L.  trichodes,  Benth., 
but  it  is  not  in  the  trade. 

gladca,  Benth.  {AcAcin.  fronddsa,  Willd.  A.  ijUthca, 
Moench).  Spineless:  branches  and  petioles  powdery: 
pinnae  4-8-paired;  Itts.  10-20-paired,  oblong  linear,  glau- 
cous below:  pod  0-6  in.  long. 

LEnCHTENB£B6IA  (after  Prince  Leuchtenberg). 
Cactdcecp.  Agave  Cactus.  Stems  in  age  forming  a  trunk 
2  in.  or  more  in  diam.,  by  the  shedding  of  the  lower  tuber- 
cles :  tubercles  triangular-acuminate,  spreading,  2-4  in. 


~-       "-fr/^-'y/. 


1269.    l^euchtenbergia  pnncipis  (X  %) 
(Adapted  from  Bot.inical  Magazine.) 

long,  %-%  in.  wide,  with  twisted  papery  spines:  fls.  fun- 
nelform,  widely  expanded,  borne  near  the  apex  of  young 
tubercles:  fr.  gray,  ovate-elliptical,  1  in.  long,  covered 
with  scales  and  crowned  by  the  persistent  flower:  seeds 
dark  brown,  minutely  tubercniate.  Only  1  species, 
closely  related  to  Echinocactus,  but  of  remarkably  differ- 
ent form.  The  plant  is  readily  grown  in  the  manner  of 
Echinocactus  and  Mamillaria. 

principis,  Hook.  <fe  Pisch.  Pig.  1269.  Radial  spines 
6-8,  the  central  one  usually  solitary,  longer,  sometimes 
Sin.  long:   fls.  yellow.    B.M.4393.    A. G.  11:464. 

Kathakine  Brandegee. 

LEUCOCRtNUM  (Greek,  ic/tj/e  ^7i/).  LiliAcerf.  Sand 
Lii.v  of  ('o!iir;ido.  A  hardy  bulbous  plant  growing  a  few 
inrltf-s  lii;4h.  with  narrow  foliage  and  clusters  of  pure 
white,  fragrant  fls.  borne  just  above  the  ground  in  early 
spring.  The  fla.  are  funnel-shaped,  having  a  slender 
tube  2-4  in.  long,  the  greater  portion  of  which  is  below 
the  surface  of  the  soil,  and  6  lobes,  each  %-\%  in.  long. 
They  are  borne  in  clusters  of  4-many  fls.,  and  maintain  a 
succession  for  several  weeks.    They  should  be  desirable 


for  edging  walks  and  bulb  Ijeds.  They  have  a  deep-seated 
rhizome  and  fleshy  roots.  The  bulbs  are  procurable 
from  Colorado  and  California,  either  as  collected  or  nur- 
sery-grown stock.  The  genus  has  only  one  species.  It 
belongs  to  an  anomalous  group,  characterized  by  almost 
total  lack  of  stem  and  fls.  solitary  or  clustered  among 
the  radical  Ivs.  Prom  the  other  members  of  this  group 
it  is  distinguished  by  the  Ivs.  not  2-ranked,  and  an  in- 
definite number  of  ovules  in  each  locule.  Perianth  seg- 
ments narrowly  lanceolate,  persistent:  stamens  6:  style 
persistent,  slightly  3-lobed. 

mont4num,  Nutt.  Sand  Lily  of  Colorado.  Lvs.8-12or 
more,  flat,  rather  thick,  4-8  in.  long,  1-3  lines  wide: 
pedicels  %-!'>■.  in.  long.  j    jj    Cowen. 

LEDCOJUM  (name  explained  below).  Also  written 
Leitcoium,  A  in'i i-if/lnlt'ir,,/'.  Snowflake.  The  Snow- 
flakes  are  hartl>  IhiIIiohs  [ilants  growing  a  foot  or  less 
high  and  beiiniiL:  ilainry,  nodding,  6-parted  fls.,  which 
are  white,  tipped  with  green,  yellow,  or  a  tinge  of  red. 
They  are  less  popular  than  Snowdrops  (Galanthus),  to 
which  they  are  closely  related,  and  have  larger  fls..  with 
all  the  segments  of  equal  size.  There  are  8  species,  na- 
tives of  Europe  :iiiil  tlie  .Alediterranean  region,  4  of  which 
arecult.  Periaiith-fuhi' imiie;  segments  ovate  or  oblong. 
Baker,  Handbook  of  the  Amaryllideaj,  1888.  The  name 
Leucojum  was  given  by  Linnaeus,  but  he  did  not  explain 
the  application.  The  old  Greek  name,  7ye?(co(o».,  was  given 
by  Theophrastus  to  a  plant  now  supposed  to  be  a  cruci- 
fer,  like  some  stock  or  wallflower.  Leucolon  is  from 
leukos,  shining,  white,  and  ion,  violet.  Snowflakes  ap- 
pear about  the  same  time  as  white  violets,  and  some- 
times have  a  delicate  odor,  resembling  that  of  the  violet, 
but  the  form  of  the  fls.  is  very  different.  For  culture, 
see  Bulbs. 

A.    Blooming  in  March. 

v^rnum,  Linn.  Spring  Snowflake.  Bulb  globose, 
%-l  in.  in  diameter:  Ivs.  strap-shaped,  finally  t>-9  in. 
long,  4-6  lines  wide:  scape  K-1  ft.  long,  usually  1-fld.: 
perianth  segments  white,  tipped  green  :  seeds  with  a 
pale,  membranous  coat  and  conspicuous  strophiole. 
Central  Eu.,  Prance  to  Bosnia  and  Tyrol.    B.M.  46.    G.C. 

II.  11:399;21:341;23:341.  P.G.5:47.  Gn.  25,  p.  335,  and 
29,  p.  607.  V.  8:69.  Var.  CarpAthioum,  Herb.,  has 
perianth    segments   tipped    yellow.      B.M.  1993.     J.  H. 

III.  32: 169.  G.M.  39:  105.  a'  choice  form,  usually  bear- 
ing 2-4  fls. 

AA.    Blooming  in  April  and  May. 

aestlvum,  Linn.  Summer  Snowflake.  Bulb  ovoid, 
\-\%  in.  in  diameter:  Ivs.  strap-shaped,  1-lH  ft.  long: 
scape  1  ft.  long,  4-8fld. :  perianth  segments  white, 
tipped  green:  seeds  with  a  black,  hard-shelled  coat  and 
no  strophiole.  Blooms  end  of  April  and  beginning  of 
May.  Central  and  S.  Eu.  Mn.  9:45.  P.O.  1:7.  V.  3:342 
ami  8:70. 

pulch^Unm,  Salisb.,  differs  from  L.  astivum  by  its 
smaller  fls.  and  capsule,  narrower  Ivs.  and  fls.  afortnight 
earlier.    Sardinia  and  Balearic  Isles. 


autumn, 
imnfllis,  Salisb.).     Au- 


aaa.    Blooi 

autumnile,   Linn.    {An 
TUMN  Snowflake.    BiiII>  f;l"lios,.,  '.^  in.  in  diameter:  Ivs. 

thread-like,  usually  iinidii 1  afl.r  the  fls.:  scape  very 

slender,  3-9  in.  Ions,  l-il-fld. :  perianth  segments  white, 
tinged  with  red:  stamens  half  as  long  as  segments. 
Portugal  and  Morocco  to  Ionian  Islands.  B.M.  960.— 
Not  satisfactory  everywhere. 

Tdseum,  Martin.  Bulb  globose,  K-K  in.  in  diam.: 
peduncle  shorter  and  usually  1-fld.:  perianth  segments 
^'3  in.  long,  rose-red.  oblanceolate :  stamens  M  in.  long. 
Corsica. —  Usually  difficult  to  grow,  and  little  known 
horticulturally.  j.  n.  Gerard  and  W.  M. 

LEUCOPHtLLUM  (Greek,  white  leaf).  Scrnphulariit- 
cece.  Tliis  imludi's  a  rare  slinili  from  southern  Texas, 
the  leavi'^  of  whirb  are  covcnil  beneath  with  silvery 
white  wool.  It  has  showy  violet-purple,  bell-shaped  fls 
an  inch  across,  borne  in  spring.  In  cultivation  it  flowered 
for  the  first  time  in  1890.  at  Augusta,  Ga.,  with  P.  J. 
Berckmans.  It  is  now  cult,  in  S  Fla..  and  deserves  cul- 
tivation everywhere  in  the  South.  According  to  C.  S. 
Sargent,  "There  is  no  shrub  of  the  desert  portions  of 
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the  valley  of  the  lower  Rio  Grande  more  generally  dis- 
tributed, and  certainly  there  is  not  one  of  them  which 
more  delights  the  traveler  in  the  early  spring  months, 
when  the  large,  violet-purple  flowers  of  this  plant 
heighten  the  effect  of  its  brilliant  silvery  foliage." 
(G."P.3:488.) 

Leucophyllura  has  only  2  species.  Lvs.  all  alternate, 
ovate  or  obovate  :  calyx  .5-eut ;  corolla  tube  broad  and 
short ;  lobes  5,  rounded  ;  stamens  4,  didjTiamous,  in- 
cluded, fixed  at  the  base  of  the  corolla:  ovary  2-celled; 
ovules  numerous:  capsule  2-valved:  seeds  oblong. 

Tex&num,  Benth.  Loose-growing,  straggling  shrub, 
4  or  f)  ft.  high  in  the  wild,  8-10  ft.  high  in  cuU.  Lvs. 
K-1  in.  long,  obovate :  fls.  axillary,  slightly  hairy  within. 
U.K.  3:489. 

LEUCOSTfiGIA  (Greek,  white  roof;  alluding  to  the 
iijilusia).  I'lili/jiodiiiceis.  A  small  genus  of  Indian  ferns 
allied  to  Davallia,  with  a  small,  narrow,  thin  indusium 
attached  by  its  base,  with  the  apex  and  sides  free.  The 
leaves  are  mostly  tri-quadripinnate.  For  cult.,  see 
Baca  Ilia. 

pirvula,  Wallich.  Rootstocks  wide-creeping,  scaly: 
lvs.  nearly  sessile,  deltoid,  less  than  1  in.  long,  half  as 
wide,  usually  tripinnate.    Singapore  and  Borneo. 

L.  M.  Underwood. 

LEUCOTHOE  (Greek  mythological  name;  daughter  of 
Nereus).  A'ricitceif.  Including  Arjarista.  Ornamental 
low  evergreen  shrubs,  with  alternate,  short-petioled, 
usually  serrate  lvs.  and  with  white,  rarely  pink  or  scar- 
let, usually  nodding  Bs.,  in  terminal  or  axillary  racemes, 
appearing  mostly  in  spring.  The  S.  American  species, 
which  are  very  rare  in  cultivation,  though  they  surpass 
the  other  in  beauty  of  the  fls.,  are  hardy  only  South, 
while  the  other  species  can  be  grown  as  far  north  as 
Mass.  and  western  N.  Y.,  the  evergreen  ones  in  sheltered 
positions  or  with  slight  protection  during  the  winter. 
They  are  very  h.andsome  for  borders  of  shrubberies  or 
as  uiidergrnwtli  in  open  woods.  They  thrive  best  in 
sonicwiiat  iin.ist.  peaty  or  Sandy  soil,  and  prefer  shaded 
or  partly  shadi'd  silualicms,  but  also  grow  in  full  sun  if 
the  soil  is  not  loo  dry.  Prop.  u.sually  by  seeds  sown  in 
peaty,  sandy  soil  in  pans  or  boxes  in  spring,  and  treated 
like  those  of  Azalea  or  Rhododendron ;  also  by  layers  or 
division  ;  the  evergreen  species  grow  from  cuttings 
under  glass  in  late  summer,  but  root  rather  slowly. 
About  35  species  in  N.  and  S.  America,  Madag.,  Himal. 
and  Japan,  formerly  often  united  with  Andromeda.  Lvs. 
evergreen  or  deciduous  :  fls.  in  axillary  or  terminal 
racemes  ;  calyx  5-parted,  imbricate  ;  corolla  ovate  or 
cylindrical;  stamens  10;  anthers  obtuse  or  2-pointed  at 
the  apex:  capsule  separating  into  5  valves;  seeds  minute, 
irregular.  Most  of  the  allied  genera  dift'er  by  the  valvate 
calyx,  and  Chamiedaphne  by  the  valves  of  the  capsule 
separating  into  2  layers,  the  inner  one  10-valved. 

A.    Li's.  evergreen  :  racemes  axillary,  sometimeK  clus- 
tered, shorter  than  the  lvs. 
B.    Racemes  dense,  sessile,  many-fid.:  pith  of 
branches  solid. 

axillaris,  Don  (Andromeda  axillaris,  h&va.).  Shrub, 
to  5  ft.,  with  spreading  and  usually  recurving  branches, 
pubei'ulous  wln-n  young :  lvs.,  with  short  pubescent 
perioirs,  oval  tu  oliiong-lanceolate,  shortly  acuminate, 
serrulate  toward  the  apex,  glossy  above,  pale  and  sparsely 
pubescent  beneath  when  young,  2-A  in.  long:  racemes 
1-2  in.  long:  sepals  brt)adly  ovate;  corolla  white,  usually 
greenish  in  buil, ',,  in.  long.  April,  May.  Va.  to  Fla.  and 
Ala.  —  Var.  longifdiia,  Pnrsh.  Lvs.  linear-lanceolate. 
B.M.  2357. 

Citesbsei,  Gray.  To  6  ft.,  similar  to  the  former,  with 
glabrous,  slender  and  more  arching  branches  :  lvs. 
longer-petioled,  ovate-lanceolate  to  lanceolate,  ciliately 
appressed-serrate,  glossy  above,  usually  light  green 
beneath,  glabrous,  .^-7  in.  long:  racemes  larger:  sepals 
narrower;  corolla  over  Min.  long,  white,  usually  reddish 
in  bud.  April,  May.  Va.  to  Ga.  B.M.  1955.  L.B.C. 
14:1.320.  — This  species  is  handsomer  than  the  former, 
and  also  somewhat  hardier:  lvs.  and  fl.- buds  assume 
a  beautiful  purple  hue,  late  in  fall  which  is  retained 
through  the  winter. 
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BE.    Racemes  peduncled,  with  rather  few,  sleitder- 
pedieelled  fls.:  pith  laminate. 

acuminata,  Don  {L.  populifdlia,  Dipp.  Andrimc.fa 
acKiiiini'ila,  Ait.).  Shrub,  to  12  ft.,  with  spreading 
branches  :  lvs.  short-petioled,  ovate-lanceolate,  acumi- 
nate, entire  or  obscurely  serrulate,  glabrous,  2-4  in. 
long  :  pedicels  as  long  as  corolla  :  calyx  very  short  ; 
corolla  cylindrical,  over  ^ain.  long.  June.  S.  C.  to  Fla. 
AA.  Lvs.  deciduous:  racetnes  wc^ihi  U  ritiitial,  secniid, 
lonijcr  than  the  lvs.    {^iil"i'  nn^  h'nh"tfys.j 

racemdsa,  Gray  {Andrdmeda  riirniii'sn .  Linn.  L.  spi- 
cnld.Dou.  L/iuiiia  racemdsa,  Dun).  Shrub,  to  10  ft., 
with  mostly  erect  branches:  lvs.  oblong  to  ovate,  acute, 
serrnlate,  puliescent  beneath,  at  least  on  the  veins, 
l-.'i  in.  long:  racemes  erect,  2^  in.  long:  corolla  cylin- 
drical, 'ain.  long.  April-June.  Mass.  to  Fla.  and  La. 
Em.  423. 

recurva,  Gray.  Similar  to  the  last,  but  lower  and 
more  spreading:  lvs.  elliptic-ovate  to  elliptic-lanceolate, 
acuminate  :  racemes  spreading  and  recurved  :  capsule 
depressed  and  strongly  lobed.  April-June.  Va.  to  Ala. 
G.P.  9:225.  —  It  grows  in  drier  situations,  but  otherwise 
it  is  not  superior  to  the  former  ;  the  foliage  of  both 
assumes  a  splendid  scarlet  color  in  fall. 

L.  Dai  isu<  'I'mm  T' iiiireen  shrub,  to  5  ft.:  lvs.  oblonp,  ob- 
tuse, chmi. racemes  slender,  many-tid..  clustered 

intermin:n;  :  I. -v,  June.   CaHf.    B.M.  6247.— i.  Gray- 

ana,  Maxim  ll.iii  i  ..tLireeu:  lvs.  large,  broadly  oval,  ap- 
pressed-pilose  ;  racemes  terminal,  slender  :  fls.  rather  small, 
June.  Japan. —  L.  neriifdlia  DC.  (Agarista  neriifolia,  Don). 
Evergreen,  glabrous  shrub,  with  ovate-oblong,  acuminate  lvs. 
and  bright  scirlet  fls.  in  erect,  slender  r-acemes  at  the  end  of  the 
branches.  Brazil.  B,  M.  4.S93.  —  i.  pwic/tra,  DC.  (Agarista 
piilchra,  Don).  Evergreen  shrub,  2  ft.  or  more  high,  glabrous: 
lvs.  ovate,  mucronate,  about  1  in.  long:  fls.  white,  in  spreading, 
peduncled,  slender  racemes,  much  longer  than  thelvs.  Caracas. 
B.M.4;jl4. —  L. populifdlia,  Dipp.=  L.  acuminata,  in  main  list. 
Alfred  Rehder. 

Leucothoe  Catesbmi  is  one  of  our  most  ornamental 
and  popular  hardy  broad-leaved  shrubby  evergreens.  It 
is  used  for  massing  in  connection  with  Kliodotlendrcns, 
Kalmias,  etc.,  serving  as  a  base  for  these  taller  \aric- 
ties.  The  shiny  dark  green  leaves  are  borne  with  regu- 
larity on  a  recurved  stem  often  2-3  ft.  long,  and  some- 
times coloring  brilliant  bronze  and  claret  shades  in 
autumn  when  exposed  to  the  direct  rays  of  the  sun. 
Leuci>lli(ie  sprays  are  largely  used  by  florists  in  making 
up  di'si^'os  and  in  connection  with  Galax  leaves,  usually, 
hu\ve\-er,  iTi  the  more  informal  pieces.  They  were  intro- 
duced to  the  trade  about  1890.  The  fragrant  flowers  are 
in  the  leaf  axils,  borne  along  the  stem  in  early  spring, 
and  are  usually  conspicuous,  considering  the  fact  that 
the  leaves  are  persistent.  It  is  this  graceful  evergreen 
spray  effect,  with  tlje  good  color  and  dense  habit,  that 
m:ikes  Letieoiliui:  so  desirable  as  a  plant  for  massing, 
anil  ;ilso  the  fact,  jierhaps,  that  it  is  fairly  easy  to  trans- 
plant. Seeds  are  produced  freely,  and  can  be  sown  in 
sphagnum  moss  and  sand  under  glass,  as  Rhododen- 
drons and  Azaleas  are  grown,  pricked  off  in  flats  and 
planted  outdoors  in  early  spring,  when  the  plants  are  a 
few  incdies  high.  Leucothoe  is  also  propagated  by  di- 
visiiiri.  nndiTgniund  runners  and  cuttings,  the  latter 
being  i)lunged  in  s;ind  on  the  bench  and  given  moderate 
bottom  heat.  It  is  usually  collected,  however,  in  its  na- 
tive habitat,  in  small  plants,  transplanted  to  nursery  rows 
and  grown  for  several  seasons.     Harlan  P.  Kelsey. 

LEVEEWOOD.    Ostrya   rirginica. 

LEVtSTICUM  (a  modification  of  a  name  given  by 
Dioscorides  tosome  umbelliferous  plant).  Umbetliferce. 
Lovage  is  a  plant  grown  for  its  aromatic  seeds,  which 
are  used  in  confectionary.  The  leaf-stalks  were  for- 
merly blanched  and  eaten  like  celery.  It  is  a  tall,  hardy 
perennial  herb,  with  large,  2-3  times  divided  radical  lvs. 
The  plant  may  be  propagated  by  seed  sown  as  soon  as 
ripe,  but  when  plants  are  already  established  root-di- 
vision is  less  troublesome  and  risky.  Division  may  bo 
made  in  the  autumn,  but  better  in  the  spring.  The  di- 
vided plants  and  the  seedlings,  when  2  or  3  in.  tall, 
should  be  set  in  checks  3  ft.  apart  in  deep,  rich  soil. 
When  well  established  the  plants  remain  profitable  for 
many  years,  demanding  but  little  attention.    The  genus 
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has  only  one  species,  and  is  distinguisheJ   by  having 
the  bracts  of  its  involucel  grown  together. 

officinile,  Koch.  Lovage.  Tall  :  Ivs.  dark  green, 
shining  ;  segments  wedged  shaped  at  the  base,  cut  to- 
w.ard  the  apex:  Hs.  yellow:  seeds  .l-ribbed,  hollow  and 
boat-shaped  on  one  side,  convex  on  the  other.    S.  Eu. 

LEWlSIA  (after  Meriwether  Lewis,  of  the  famous 
Lewis  and  Clark  expedition  across  the  continent  to  the 
Pacific  in  1804).  PortidAeacem.  The  Bittek-root,  L. 
rediviva,  is  an  odd  and  interesting  plant.  It  has  a 
thick-branched  root  :  Ivs.  like  a  Portulaca,  fleshy  and 
linear,  and  handsome  fls.  borne  3  or  i  in.  above  ground. 
The  fls.  are  1-2  in.  across,  rosy,  varying  to  white,  red  or 
purplish,  with  8-14  petals.  The  plant  has  been  thor- 
oughly tested  in  the  East,  and  is  (iesirnble  for  rockeries, 
needing  perfect  drainage,  a  Minny  ]i.'-i'ioii  and  careful 
watering  while  in  flower.  t)ii.-  mI  ih..-'  |Mrennials  that 
should  be  planted  in  groups  f.ir  br^t  iiiict.  and  also  as 
a  precaution  to  pn-vcnt  loss  by  oversight  in  careless 
weeding  duriii;;  ll.iunlr^s  |.eriod. 

The  starchy  r.n.t  i~  .In;;  by  the  Indians  in  spring,  and 
eaten.  The  liark  is  ordinarily  very  bitter,  but  at  flower- 
ing time  it  is  said  to  slip  oft'  easily,  and  the  root  when 
boiled  has  little  of  the  bitter  taste.  The  roots  from 
which  the  plant  was  described  showed  signs  of  life  after 
being  in  the  herbarium  for  several  years.  Pursh  planted 
them,  and  they  grew  for  a  year.  This  event  suggested 
the  name  n'divioa.  The  fine  fls.  figured  in  B.M.  5395 
came  from  a  root  wliich  had  1m.ii  imnursed  in  boiling 
water  in  order  to  iiiak.-  an  linliariuin  siMcinicn.  The 
root  is  called  spatuluni  ..,■  s|.ailuin  l.y  tin-  Indians.  The 
Lewis  and  Clark  expuditiuii  was  planned  in  the  house 
of  Bernard  M'Mahon,  an  early  American  horticulturist. 
(See  M'Mahon}.  A  full  account  of  this  plant  is  given 
by  Pailleux  and  Bois  in  Le  Potager  d'un  Curieux;  also 
in  R.H.  1892,  p.  298.  Generic  characters  are:  sepals  5-8, 
persistent;  stamens  numerous:  style  6-8-parted:  cap- 
sule circumscissile.    The  genus  has  2  species. 

rediviva,  Pursh.  Fls.  June-Aug.  Wash,  .and  Calif,  to 
Nev.  B.M.  5395.  R.H.1892,  p.  298.  V.  2:300.  Mn.  2,  p. 
85.  J.  Woodward  Manning  and  W.  M. 

LIATBIS  (a  name  of  unknown  derivation).  Com- 
pdsihc.  Blazino  Star.  Button  Snakeroot.  A  genus 
of  hardy  perennials,  confined  to  eastern  and  southern 
N.  America.  Fifteen  or  more  species  have  been  recog- 
nized, all  of  which  are  best  adapted  to  the  wild-flower 
border.  The  most  showy  are  L.  elegans  and  L.  pyvnos- 
tachya.  All  produce  their  flowers  in  wand-like  spikes 
or  racemes,  the  petaloid  coloring  of  the  involucral  bracts 
often  adding  to  the  effect  of  the  usually  bright  rose-red 
or  purple  flowers.  Their  flowers  are  produced  in  late 
summer  and  autumn.  They  multiply  by  offsets  from 
their  corm-like  base,  or  may  be  grown  from  seed,  which 
should  be  sown  in  autumn.  They  will  grow  and  pro- 
duce flowers  in  poorer  soil  than  most  garden  plants,  but 
thrive  best  in  good,  rich  garden  soil,  and  require  no 
special  care.  When  grouped  in  masses  they  give  best 
results. 

AA.   Bracts  of  invohicre  obtuse. 

B.  Heads  hemispherical,  ^i-\  in.  broad,  15-45-f!ou'ered, 

and  peduncled. 

scaribsa,  Willd.  Stem  stout,  1-5  ft.  high:  lower  Ivs. 
spatulate  or  oblong-lanceolate,  4-G  in.  long,  H  in.  wide; 
upper  narrowly  lanceolate:  heads  large,  numerous,  in 
a  relatively  loose  spike;  involucral  bracts  often  tinged 
with  purple:  fls.  purple:  pappus  bristles  minutely  bar- 
bellate.  Throughout  the  U.  S.  and  Can.,  east  of  the 
Rockv  Mts.  B.M.  1709.  B.R.  7:590  and  20:1654.  G.  C. 
111.14:593.  D.271.  P.M.  5:27  (as  i.  ftoreaiis).— Next  to 
Jj.  elegans  and  pycnostaehya^  perhaps  the  most  desir- 
able species  for  ornamental  purposes. 

BB.   Heads  oblong,  3-4  lines  broad,  S-lS-flotiiered. 

c.  Bracts  not  punctate. 

D.  Heads  sessile. 

Bpic&ta,  Willd.  Stem  stout,  rather  tall,  2-5  ft.,  and 
very  leafy:  Ivs.  all  linear,  the  lower  larger  and  broader 
than  the  upper,  which  are  gradually  reduced  to  the 
linear-subulate  bracts  of  the  spike:  heads  8-13-flii., 
H  in.  long,  closely  sessile,  and  forming  a  dense  spike 
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from  6-12  in.  long;  involucral  bracts  rounded  obtuse, 
with  usually  purplish  margins.  In  the  Atlantic  and 
Gulf  states,  from  Mass.  to  La.    B.M.  1411. 

Var.  montina.  Gray  {L.  pitmila,  Lodd.).    Fig.  1270. 
Lower,  10-20  in.  high:  Ivs.  broader,  the  lower  ones  14-% 
in.  broad,  and  obtuse  at   apex  : 
spike  proportionately  short  and 
heads  larger.     V^a.  and  N.  Car., 
in  the  mountains.  L.B.C.  2:147, 

DD.  Heads  distinctly  pedi- 
cel led. 
E.  Les.  nitlong -la nceolate ,  rela- 
tively short. 

gricilis,  Pursh  (L.  pnnciflos- 
cnldsa,  Nutt.  L.  lanceulCita, 
Bertol).  Stem  slender,  1-3  ft. 
high:  lower  Ivs.  oblong-lanceo- 
late, upon  distinct  petioles,  up- 
per reduced  to  small  linear 
bracts :  heads  in  a  loose  raceme, 
3-5-Hd.;  bracts  of  the  involucre 
few  and  rather  loose.  Georgia, 
Ala.  and  Fla. 
EE.  Jjrs.  attenuate-linear,  the 
radical  S-12  in.  long. 

tenuiSdlia, Nutt.  (L.  lan'igitla, 
Nutt.).  Stem  slender,  2-4  ft. 
high:  Ivs.  without  distinction 
of  blade  and  petiole,  only  a  line 
or  two  wide  :  heads  in  a  strict 
raceme,  a  foot  or  more  long, 
about  5-fld.:  pappus  strongly 
barbellate.    N.  Car.  to  Fla. 

CO.   Bracts  punctate:  Iteads 
peduncled. 

graminifdlia,  Pursh.  Stem 
comparatively  slender,  2-3  ft. 
high  :  Ivs.  ciliate  toward  the 
base,  with  scattered  hispid 
hairs:  spike  less  dense,  often 
becoming  racemose  :  head  H 
in.  long;  bracts  of  involucie 
punctate,  rounded  at  the  apex. 
Atlantic  states,  Va.  to  Fla. 

AA.  Bracts  of  involucre  acute  or 

inucronate. 

B.  Heads  15-60-fld., cylindrical 

or  turbinate. 

c.  Bracts  with   lanceolate, 
spreading,  rigid  tips. 

squarrdsa, Willd.  Stem  stout, 
6-20  in.  high :  Ivs.  linear  and 
rigid,  the  lower  eloLgated  and  ^i      \  i 

grass-like  :    spike    variable    in  ^ 

length,  bearing  few  to  many  jjyo.  Liatris  spicata.  var. 
heads,  the  larger  heads  1  in. 
long;  involucral  bracts  lanceo- 
late, rigid,  and  usually  beiiring  pointed  tips,  squarrose. 
Eastern  U.  S.,  as  far  west  as  Neb.  and  Tex.  B.R.  11: 
948  is  var.  intermedia  of  this  species. 

cc.  Brads  n-ith  closely  appressed,  mucronate  tips. 

cylindracea,  Michx.  Stem  1  ft.  high:  Ivs.  and  spike 
as  in  last  species:  heads  few,  16-20-fld. ;  bracts  of  in- 
volucre abruptly  mucronate.  Upper  Can.  to  Minn,  and 
Mo. 

BB.    Heads  S-6-fld.,  oblong  or  narrowly  campanulate. 
c.  Inner  bracts  much  longer  than  the  fls. 

Slogans,  Willd.  Stem  2-3  ft.:  Ivs.  linear,  the  upper 
soon  rertexed:  spike  dense  and  wand-like,  3-20  in.  long: 
heads  14  in.  long;  inner  involucral  bracts  prolonged 
into  spreading,  petaloid  appendages,  which  surpass  the 
flowers  and  pappus.  Va.,  to  Fla.  and  Tex.  B.R.  4:267. 
cc.  Inner  bracts  not  longer  than  the  fls. 

D.  Pappus  bristles  very  plumose:  bracts  appressed. 

punctata,  Hook.  Stem  stout,  10-30  in.  high:  Ivs.  and 
involucral  bracts   punctate  and   rigid:    spike  long  and 
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wand-like,  dense  and  leafy:  beads  4-6-fld.,  %  in.  loni;; 
bracts  of  involucre  oblong,  ratber  abruptly  cuspidate, 
ciliate  on  its  margins:  pappus  plumose.  Saskatcbewan 
and  Minn,  to  Tex.  and  Mex. 

DD.  Pappus  hrifitles  merely  harbeJlate. 
E.  Involucral  bracts  spreading. 
pycnosticliya,  Michx.  Stem  stout,  3-5  ft.  higb:  Ivs. 
crowded  tbrougbout,  the  lower  lanceolate,  the  upper 
narrowly  linear:  spike  densely  flowered,  5-18  in.  long: 
heads  about  %  in.  long,  all  sessile ;  involucre  with  squar- 
rose  tips  acute,  purplish:  pappus  copious,  minutely  bar- 
bellate.  111.  and  la.,  to  Ark.  and  Tex.  R.H.  1883:324. 
Gn.  55:1217.  — One  of  the  choicest  and  boldest  species. 

EE.  Involucral  6?*ar/,f  oppressed. 
Chdpmanii,  Torr.  &  Gray.  Stem  a  foot  or  two  high, 
strict  and  rigid:  Ivs.  short,  the  lower  oblong-linear,  the 
upper  small  and  awl-shaped:  spike  densely  flowered, 
often  1  ft.  long:  heads  about  3-fld. :  fls.  large  f<.r  tlit- 
size  of  the  head:  pappus  grayish,  the  bristles  minutely 
barbellate,  about  %  in.  long.    Fla.         W.W.  ROWLEE. 

LIBfiRTIA  (Marie  A.  Libert,  a  Belgian  woman,  who 
wrote  on  liverworts,  about  1820).  Iriditcew.  This  in- 
cludes some  tender  bulbous  white-fld.  plants  procurable 
from  Dutch  dealers,  but  for  northern  gardens  inferior 
to  our  common  hardy  Blue-eyed  Mary  {Tradeseantia 
Virginica).  The  fls.  appear  to  be  3-petaled,  the  showy 
parts  being  the  inner  segments  of  the  perianth.  The 
fls.  are  about  1  in.  across,  and  numerous  in  large  clum^is 
of  certain  species.  Rhizome  short  :  Ivs.  linear,  equi- 
tant:  perianth  without  any  tube  above  the  ovary;  seg- 
ments obovate.  the  3  outer  usually  shorter,  firmer  and 
less  showy  than  the  inner,  more  or  less  green  or  brown; 
stamens  inserted  at  the  base  of  the  segments;  filaments 
free  or  connate  toward  the  base:  ovviles  many,  super- 
posed: capsule  small,  leathery,  loculicidally  3-valved: 
seeds  3-cornered. 

The  genus  has  8  species,  found  in  Australia,  New  Zea- 
land, Tasmania  and  Chile.  All  are  white-fld.  except  L. 
ecerulescens ,  which  is  blue.  Botanically  it  is  nearest  to 
Diplarrhena,  but  in  the  latter  the  inner  segments  are 
shorter  than  the  outer  ones  and  connivent.  Libertia  be- 
longs in  the  same  subtribe  with  our  blue-eyed  grass 
(Sisyrincbium).  but  in  the  latter  case  all  the  perianth 
segments  are  about  equal  in  size.  Baker,  Handbook  of 
the  Irideae,  1892. 

A.   Clusters  lax:  pedicels  longer  than  the  bracts. 
B.  Lvs.  3-6  in.  long,  entirely  green, 

pulch611a,  Spreng.    Lvs.  not  rigid:  stem  K-1  ft-  long: 
inflorescence  of  1  or  few  clusters,  which  are  2-3-fld.    S. 
Australia,  Tasmania,  New  Zealand. 
BB.    Lvs.  1  ft.  or  more  long,  with  a  broad  pale  midrib. 

ixioldes,  Spreng.  Stem  1-2  ft.  long:  inflorescence  an 
ample  panicle  with  numerous  peduncled,  2-()-fld  umbels. 
New  Zealand. 

AA.   Clusters  dense:  pedicels  shorter  than  the  bracts. 

formdsa,  Grab.  Lvs.  rigid,  l~\%  ft.  long:  stem  2-3  ft. 
long:  inflorescence  of  many  sessile  umbels.  Chile.  B.M. 
32!>4.  B.R.  19:1630.  Gn.  45,  p.  192  (fine  habit  sketch) 
and  40.  p.  441  ^r.  m. 

LIBOCfiDRUS  (libas,  drop,  tear,  and  Cedrus  :  allud- 
ing to  the  resinous  character  of  the  trees).  Conifent- 
Syn.,  Heyderia.  Incense  Cedar.  Ornamental,  tail  ever- 
i^reen  trees  of  pyramidal  habit,  with  frond-like  arranged, 
mostly  flattened  branchlets,  small,  scale-like,  opposite 
lvs.,  and  rather  small,  ovate  or  oblong  cones.  None  of 
the  species  is  quite  hardy  North. but  L.  decurrens  thrives 
in  the  vicinity  of  the  city  of  New  York,  and  even  in 
sheltered  places  in  E.  Mass.  It  is  a  valuable  park  tree, 
forming  a  symmetrical,  narrow  pyramid,  with  bright 
green  foliage.  It  is  also  an  important  timber  tree,  the 
wood  being  light,  soft,  close  and  straight-grained,  is 
very  durable  in  the  soil,  and  is  used  for  fencing,  for 
shingles,  for  the  interior  finish  of  houses,  and  also  for 
ship  and  boat  building.  The  other  species  are  hardy 
only  South,  and,  though  very  ornamental  trees,  they  are 
hardly  cultivated  in  this  country;  they  are  all  importanr 
timber  trees   in    their  native   countries.     The    Incense- 


Cedars  thrive  best  in  a  well-drained  soil,  and  prefer  open 
situations;  they  are  liable  to  lose  their  lower  branches 
rather  early.  Prop,  by  seeds  sown  in  spring  ;  also  by 
cuttings  under  glass  in  late  summer  or  fall,  which  root 
rather  slowly;  sometimes  grafted  on  Thuya  and  Cbamae- 
cyparis.  Eight  species  in  W.,  N.  and  S.  America,  Aus- 
tralia and  S.W.  China.  Allied  to  Thuya.  Branchlets  flat- 
tened, rarely  quadrangular,  frond-like  in  arrangment: 
lvs.  scale-like,  with  decnrrent  base,  with  or  without  glands: 
fls.  monoecious  or  dioecious,  terminal,  similar  to  those 
of  Thuya:  cones  oblong  to  ovate,  with  4,  rarely  6,  woody 
scales,  the  lower  pair  sterile,  small  and  short,  the  sec- 
ond one  much  larger  and  fertile,  each  scale  bearing  two 
long-winged  seeds,  the  third  pair,  if  present,  connate 
into  a  woody  septum. 

decurrens, Torr.  [Thuya  Craig id,na,'Muvv.  T.gigantea, 
CaiT..  not  Nutt. ).  White  Cedar.  Tree,  to  100  ft.,  with 
erect  or  spreading,  short  branches,  forming  a  rather 
narrow,  feathery  head  ;  bark  bright  cinnamon-red  : 
branchlets  much  flattened,  bright  green  on  both  sides: 
Ivs.  oblong-ovate,  adnate,  with  long  decurrent  base,  free 
at  the  aj'px  :ind  acuminute,  glandular  on  the  back :  cones 
•  (iilniiLT.  '.,-1  ill.  I'-iiir.  liLTht  i-riiiiiv],  brown;  scales  mu- 
.■rnii:iif  lir|(.\\  rhf  ajM'X.  a  tliird  .-Miinate  pair  separating 
the  1'  tVrtiie  ..lies.  (  »r.'g.  t>>  Calif,  and  W.  Nev.  S.S. 
10:534.  F.S.  9,  p.  109.  Gn.  29,  pp.  2G6,  267.-In  cult,  the 
young  trees  are  conspicuous  by  their  bright  and  deep 
green  foliage,  while  the  trees  in  their  native  localities 
are  mostly  of  a  light  yellowish  green.  Var.  compdcta, 
Hort.  Dwarf  compact  form  of  globose  habit.  Var. 
glaUca,  Hort.    With  glaucous  foliage. 

L.  Chilensis.  Endl.  Tree,  to  60  ft.,  with  compact,  pyramidal 
head;  branchlets  much  compressed;  lvs.  elaucous  green,  small, 
erect-spreading,  obtuse,  with  a  silvery  line  beneath:  cones  ovate 
oblong,?^  in.  long.  Chile.  P.F.G.  1,  p.47.  G.0. 1850.  p.439.  R.H. 
1867,  p.  410.  Gn.  30.  p.  552.— L.  Doniana.  Endl.  (L.  plumos:i. 
Sarg.).  Tree,  to  100  ft.,  with  dense,  pyramidal  head:  similar 
to  the  former,  but  Ivs.  larger,  more  closely  set  and  more  spread- 
ing, without  any  silvery  line  beneath:  scales  of  the  cone  with 
a  large,  curved  spine  on  the  back.  New  Zealand.  N.  2:261.  This 
species  is  the  most  tender  of  this  genus.— i.  tetragnna,  Endl. 
(L.  eupressoides,  Sarg.).  Tree,  to  100  ft..  with  compact,  pyra- 
midal head,  sometimes  shrubby :  branchlets  almost  tetra- 
gonal :  Ivs.  ovate  or  ovate-lanceolate,  with  .=;lightly  spreading 
and  acute  apex:  cones  ovate;  scales  with  a  large,  curved  spine 
on  the  hack.  Chile  to  Patag.  G.C.  18.50,  p.  430.  Gn.  30,  p.  5:>'2. 
Alfred  Rehder. 

LIBONIA  floribundaand  Penrhosiensis.  ^^eJacohinia. 

LICUALA  ( Moluccaname).  Palmiicew.  Low,  shrubby 
fan  palms:  stems  solitary  or  in  groups:  lobes  of  the 
lvs.  long,  wedge-shaped,  plicate,  truncate  and  variously 
lobed  or  split,  deeply  and  irregularly  divided;  racbis 
very  short;  ligule  short;  sheaths  fibrous:  fls.  large. 
Species  36  or  more,  from  trop.  Asia  to  trop.  Australia. 
Allied  genera  in  cult,  are  Brahea,  Serenoa,  Erythea, 
Pritchardia.  Livistona.  Trachycarpiis,  Rbapis.  From 
these  Licuala  is  distinguished  by  the  carpels  of  the  ovary 
;i-angled,  slightly  coherent;  style  single,  filiform:  albu- 
men equable:  embryo  dorsal. 

A.    Lvs.  with  lobes  more  or  less  grown  together:   lobes 

very  broad. 

B.    Marginal  teeth  very  large,  the  upper  edges  bent 

under. 
Rumphii,  Blume.  Petiole  spiny  below :  segments 
12-15,  the  inner  ones  2  ft.  long  and  1  ft.  wide  at  the 
apex,  the  lateral  ones  10  in.  long  and  4  in.  wide,  oblique: 
marginal  teeth  broadly  ovate,  obtuse,  shortly  bifid. 
Celebes.    Cult,  in  S.  Fla. 

BE.  Margiytal  teeth  with  upper  edges  not  bent  under. 
grindis,  H.Wendl.  (Pritchdrdia  grdndis.  Bull).  Erect 
palm,  the  stems  clothed  above  with  dead  sheaths:  lvs. 
very  many,  erect-spreading;  petiole  3  ft.,  slender,  gla- 
brous, with  stout,  short,  straight  or  curved  spines  along 
the  margins  below  the  middle;  blade  orbicular  or  semi- 
orbicular,  very  closely  plicate,  wedge-shaped  or  trun- 
cate at  the  base,  concave,  the  margins  with  many  short 
lobes  which  are  ohtuselv  2-fid  :  ligule  thick,  short,  acute, 
broadly  ovate.  New  Britain  I.H.  28:412  and  41,  p.  82. 
Q.C.  11.1:41.5.  B.M.  (J704.  A.F.  7:1145.  P.E.  7:982. 
S.H.  1:344. 
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AA.    Lis.  digitatehf  <Iiri,}r,l:    fohes   narrow. 
B.    Lobes   /.'.s.s-  ihan  12. 
Jean^nceyi,  Sander.    A  dwarf.  I'apidly  growing  palm: 
leep  shining  green;  lobes  blunt,  5  to  8.   New  Guinea. 
>5,  p.71.    F.E.U:291.    G.M.  41:341. 


Gn 

BB.  Lobes  12  or  more. 
V.  Petioles  without  spines  in  the  upper  part. 
61egrans,  Blurae.  Stems  thick  as  a  man's  body.  4  ft. 
hiy:h,  pnniiiiifntly  scarred:  petioles  3-4H  ft.  long,  the 
ni:ir:j:iiis  with  lirown  hooked  spines  to  just  above  the 
miiUlIf;  Ivs.  (.rbicular;  lobes  very  graceful,  the  linear- 
lanoeohite  lateral  ones  gradually  decrt'asinfi:  to  11  In., 
oblitpiely  truncate,  with  acute  tr.-ili.  rhr  inidrlle  lobes  Hi 
in.  Inntr.  truncate,  with  broader  'il.li(|uriy  .tvate  obtuse 
teeth,  lobes  with  only  2  or  3  folds.    Sumatra. 


^y-^^^      -^  F?/^ 


!/y.._\ 


127  .    Licuala  peltata. 


OC.    Petioles  spinij  throughout. 
D.    Lvs,  ascending. 
peltata,  Roxb.     Fig.  1271.     Lvs.  3-5  ft.  diam..  orbieu- 


(ith.   mai 
stout,  :!-4 


•  A:  Man<ln 


lobes  very  variable  in  length 
toothed  at  the  apex,  the  teeth  H-2  in. ;   pt^ti< 
ft.  lone:.     The  lobes  of  the  lvs,  droop  v<'r\ 
G.O.  1872:1(157.    India.-Adv.  1895,  by  Pitch 
Fig.  1271  is  redrawn  from  Martins. 

DD.    Lvs.  horizontally  spreading. 

spindsa,  Wurmb.  {L.  hth-ridn,  Blxime).  Lvs.  3  ft.  or 
more  in  diara.,  orbicular-reniform;  inner  lobes  18-22  in, 
long,  4J-2-5  in.  wide  at  the  apex,  10-11-tooihed;  outer 
lobes  15  in.  long.  lK-2  in.  wide,  4-()-toothed;  teeth 
rather  large,  triangular-ovate,  bifid;  petioles  obtusely 
3-angled,  4-5  ft.  long,  with  brownish  hooked  spines. 
Java.  Moluccas.  Jared  G.  Smith. 

Licualas  are  very  handsome  warmhouse  palms  of  mod- 
erate growth,  several  species  of  which  have  been  grown 
to  some  extent  commercially.  They  delight  in  a  tropi- 
cal temperature  and  abundant  moisture,  and  should  also 
be  shaded  from  strong  sunshine  in  order  to  produce 
foliage  of  the  deep,  rich  shade  of  green  that  is  common 
to  this  genus. 

The  most  attractive  species  is  L.  grandis,  which  has 
been  until  recent  years  a  costly  species  owing  to  its 
comparative  rarity  in  cultivation.  It  is  probably  within 
ten  years  that  the  first  consignment  of  seeds  of  this  spe- 
cies was  received  in  America. 

The  large  fan-shaped  leaves  of  the  Licualas  are  some- 
what tender  and  easily  injured,  which  makes  them  of 
less  value  for  house  decoration,  but  as  exhibition  plants 
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there  are  few  palras  more  striking  than  L.  grandis,  and 
L.  eleynns.  L.  spinoaa  and  L.  peltata  are  also  well 
worth  cultivation,  though  objection  is  sometimes  found 
to  the  strong  hooked  spurs  with  which  their  leafstalks 
are  armed.  ^    ^   Taplin. 

LIGULARIA.     All  referred  to  Senecio. 

LIGUSTICUM  (Latin,  referring  to  the  ancient  prov- 
ince of  Liguria,  where  a  plant  was  gathered  which  was 
something  like  this  and  used  in  medicine.)  LfmbelUferce. 
This  includes  a  native  hardy  herbaceous  plant  suitable 
for  naturalizing  with  aquatics  and  bog  plants.  It  has  a 
bold  h;ibit,  iii-ows  -J-C.  ft.  hi-li  and  has  teniately  decom- 
I>o.mh1  t..|i;i-r.  (  urn-.M  \.^  ,|r;,I.Ts  in  iiativi-  plants.  The 
genus  has  alioui  I'o  ^\„-,],--~  ^cattrn-d  in  tlie  northern 
hemisplKTc.  ThL-y  have  large  aromatic  ro(»ts,  mostly  no 
involucre,  involucels  of  narrow  bractlets  and  while  Hs. 
in  large,  many-rayed  umbels.  Consult  our  manuals  or 
Coulter  and  Rose's  "Revision  of  North  American  L'm- 
bellifer®/'  1888. 

actaeifolium,  Michx.  Stem  stout,  branched  above: 
lvs.  3— 4-ternate;  Ifts.  2-5  in.  long,  coarsely  serrate, 
broadly  oblong:  umbel  10-20-rayed:  fruiting  rays  1-2 
in.  lonsr.  July,  Aug.  Rich  ground,  S.  Pa.  to  Gulf  of 
Mex.    B.B.  2:519. -Int.  by  H.  P.  Kelsey.  -v\^  M. 

LIGtrSTRUM  {ancient  Latin  name).  OleAceie.  In- 
cludiiiir  I'i.snhiin.  Privet.  Prim.  Ornamental  shrubs  or 
trees  with  tleciduous  or  evergreen  opposite,  entire  lvs., 
whiteor  whitish,  mostly  fra-:rant  Hs.  in  terTuiiial  panicles, 
and  decorative,  usually  bh.<-k  iM-rnes.  <d"t.ii  rcuKiinin-:  on 
the  brancln's  ihioiiLch  tlie  wbulc  winter.  Some  ilt-ciduftus 
species,  as  I/,  vuiiiare,  Ihola,riiiafum  ixnd  Amarcnse,  are 
hardy  North,  while  others,  like  L.  ovalifolium,  immense 
and  Quihoui,  can  not  be  considered  quite  hardy  north  of 
Long  Island.  The  evergreen  species  are  only  half-hardy 
or  tender,  but  L.  Japonleum  may  be  grown  as  far  north 
as  Philadelphia.  They  are  all  very  valuable  for  shrub- 
beries, with  their  clean,  dark  green  foliage,  which  is 
rarely  attacked  by  insects  and  keeps  its  green  color 
mostly  uiii-hani^ed  until  late  in  fall,  tliough  L.  cilinlum 
slii'ls  till-  lvs.  rather  early  and  L.  Ihofu  and  sometimes 
L.  ni-'i /ii'olnnii  assume  a  pretty  purplish  hue;  in  mild 
winters  some  of  the  deciduous  species  hold  part  of  their 
foliage  until  almost  .spring.  L.  vulgare,  ovalifoUurn 
and  others  stand  dust  and  smoke  well  and  are  valuable 
for  planting  in  cjtirs.  /..  ovaflfoliuw  is  one  of  the  best 
shrubs  for  seaside  i-Iaiilin-.  i^nnwin-;  wrll  in  the  very 
spray  of  the  salt  war.  r  (  known  as  California  Privet). 
Some  are  handsome  i?i  bloom,  t-specialiy  L.  Sineyise, 
Ibofa,  Japonicum,  luciduui  and  most  of  the  other  ever- 
green species;  all  are  conspicuous  in  autumn  and  winter 
from  the  black  berries,  or  in  some  vars.  of  L.  vulgaro, 
whitish,  greenish  or  yellowish.  L.  ruhjare,  ovalifnliuin 
ami  also  L.  Amurense  are  well  adapted  for  ornamental 
li'dirts.  The  Privets  growin  almost  any  kind  of  soil,  and 
eveu  in  rather  dry  situations  and  under  the  shade  and  drip 
of  trees.  Prop,  by  seeds  sown  in  fall  or  stratified,  some- 
times not  germinating  until  the  second  year;  usually  in- 
creased by  cuttings  of  hardwood  or  by  greenwood  cut- 
tings in  summer  under  glass  ;  vars.  are  sometimes 
grafted  on  L.  viilgare  or  L.  ovalifoUum.  About  35 
species,  chiefly  in  E.  Asia  and  Himalayas,  distributed 
south  to  Australia,  one  in  Europe  and  N.  Africa:  from 
allied  genera  distinguished  by  the  terminal  intiorescence 
and  from  Syringa  by  the  berry-like  fr.  Lvs.  short-peti- 
oled,  estipulate:  fls.  perfect,  small;  calyx  carapanulate, 
obscurely  4-toothed;  corolla  funnel-shaped,  with  mostly 
rather  .short  tube  and  with  4  spreading  lobes;  stamens 
2:  fr.  a  1-3-seeded  berry-like  drupe. 

Alfred  Rehder. 

California  Privet  for  Hedges.  — First  method  — 
Cuttings  8-14  inches  of  1-year  wood  are  made  in  fall  nr 
winter,  preferably  the  former,  as  they  are  occasionally 
damaged  by  the  winter,  even  as  far  south  as  Alabama. 
These  are  tied  in  bundles  and  buried  during  winter. 
In  the  spring  they  are  stuck  in  rows  2-G  inches  by  2-3^ 
feet,  and  kept  cultivated.  They  are  sold  at  1  year,  when 
1-2^  feet  high,  or  at  2  years,  when  2-4  feet  high.  If  not 
sold  at  2  years  the  plants  are  sometimes  cut  back  to  3 
inches  to  sprout  again.  They  are  dug  by  spade  or  tree- 
digger.    These  closely  grown  plants  will  make  a  hedge, 
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as  shown  in  Fig.  1372,  especially  if  dug  with  spade  and 
given  short  roots.  If  3-year  plants,  not  cut  back,  are 
used,  the  base  is  open,  as  the  old  wood  at  the  lower  part 
of  the  plant  has  had  its  side  branches  weakened  or  killed 
by  crowding  and  they  do  not  readily  branch  out.    Plants 


method  of  makine  Privet  hedge. 

(Scale  yi  in.  to  ft.) 


grown  by  this  method  are  frequently  planted  in  a  double 
row. 

Second  method.  —  Cuttings  of  5-6  inches  of  stout,  1-year 
wood,  are  made  in  November.  The  cuttings  are  made 
short  so  that  the  roots  will  not  be  cut  oft  by  the  tree- 
digger.  The  leaves  are  stripped  off,  and  the  cuttings 
tied  in  small  bundles,  as  lirge  bundles  mold.  These 
are  buried,  tops  up,  over  winter.  In  the  spring,  before 
growth  starts,  they  are  planted  in  rich,  mellow  land  4 
inches  apart,  with  rows  8  inches  apart.  To  plant,  a 
back  furrow  is  plowed  in  the  center  of  the  block,  the 
top  raked  off.  a  line  stretched  and  pegged  down.  The 
cuttings  can  then  be  inserted  nearly  full  length.  The 
trampling  of  the  row  settles  the  soil  enough  to  expose 
the  top  bu<ls.  With  a  one-horse  plow  the  bottom  of  the 
furrow  is  loosened  where  the  planters  have  packed  the 
soil,  and  new  furrows  are  made  around  the  strip  planted. 
The  cuttings  are  tilled  during  summer  with  a  wheel-hoe 
or  hand-plow.  To  make  wide  plants,  the  tips  of  the 
shoots  are  pinched  when  they  are  about  3  inches  long. 
This  is  repeated  at  intervals  of  about  three  weeks  during 
the  summer.  Nitrate  of  soda  may  be  used  to  hasten 
growth.  This  method  produces  a  plant  as  shown  in 
Fig.  1273. 

The  plants  may  be  dug  in  the  fall  and  heeled-in,  to 
prevent  possible  winter-killing.  They  are  then  sorted 
into  grades  and  planted  in  the  spring  lH-2  feet  apart  in 
rows  3-4  feet  apart  against  the  land  side  of  a  deep  fur- 
row, and  a  little  .soil  kicked  over  the  roots.  The  filling 
is  completed  with  a  one-horse  plow.  Before  filling,  fine 
manure  may  be  spread  near  the  plants. 

The  plants  should  be  straightened  up  and  trampled 
firm.  When  finished,  they  should  have  the  lower  branches 
covered  and  the  lower  end  of  the  cutting  not  below  the 
I  evel  of  the  tree-digger.  The  pinching-back  process  may 
be  continued,  or  the  tips  may  be  cut  with  a  sickle  dur- 
ing the  early  part  of  the  season,  especially  on  plants  of 
the  smaller  grade.  To  get  more  roots  on  the  branches 
the  plants  may  be  hilled-up.  They  are  cultivated  with 
a  one-horse  cultivator  or  a  two-horse  riding  cultivator. 
At  two  years  these  will  make  plants  2K-3K  feet  high 
and  1^-2  feet  wide  at 
the  base. 

Dig  with  a  tree-dig- 
ger   that   operates    on 
one  or  both  sides.  The 
plants  may  be  set  12- 
15    inches    apart,    4-6 
inches  deeper  than  be- 
fore,   and     produce    a 
hedge  as  shown  in  Fig. 
1274.     A  smaller  num- 
1273.  California  Privet  from  short    ber    of    plants    is   re- 
cuttines,  transplanted  deep.         quired     than    when 
(Scale  K  in.  to  ft.)  plants    grown    by   the 

first  method  are  used. 
As  there  are  numerous  vigorous  buds  near  the  ground, 
the  growth  is  very  dense  at  the  base.    After  planting, 
the  tops  may  be  cut  off  to  an  even  height. 
Various  forms  of  hedge  are  used,  as  shown  in  Fig. 


1275.  No.  a  is  used  on  Long  Island  ;  b  is  used  at  New- 
port. At  Newport,  by  repeated  clipping,  the  leaves  be- 
come very  small  and  the  growth  dense,  resembling  a 
wall.  Nos.  d  and  e  frequently  result  from  using  narrow 
plants  and  allowing  them  to  grow  at  the  top. 

Third  method.  — At  Biltmore  Nursery,  North  Carolina, 
the  Privet  cuttings  are  run  through  a  stalk  cutter  and 


the  pieces  sown  ic 

a  furrow. 
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Henry  Hicks. 

Alivoni,  7. 

Japonicum.  5,  6,  7. 

Quihoui,  12. 

Amurense,  4. 

KelUrianum,  6. 

Regelianum.  3. 

angustifolium,  1. 

Kellermanni,  6. 

robustum,  7. 

aureo- marginatum. 

longifolium,   1   and 

rosmarinifolium,  1. 

5.7. 

supp.  list. 

sempervirens,  10. 

Oalifornicum,  5. 

lucidiun,  7.  8. 

Sieboldi,  6. 

busifoUum.  10. 

macropkyllum,  7. 

Sinense,  7,  11. 

Chinense,  11. 

magnolicefolium,  7. 

spicatum,  1,6.7,  9. 

ciliatum,  2. 

Massalongianum,  1. 

Stauutoni,    11    and 

coriaceum,  8. 

nieadia,  2. 

supp.  list. 

excelsum,  7. 

medium,  2,  5. 

syringceflorum,  6. 

Fortunei,  11. 

myrtifolium,  1. 

tricolor.  5,  7. 

glabrum.  6. 

Nepalense,  9. 

variegatum.  5,  10. 

glaucura,  10. 

obtusifoHum,  3. 

villosum,  11. 

Ibota,  *2.  3.  4. 

ovalifolium,  5. 

VTilgare,  10. 

Italicum,  10. 

pendulum,  10. 

A.    Corolla  with  the  tube  ?  or  S  tim 

es  longer  than  the 

limb. 

B.  Lfh\  linear-lanceolate  or  linear,  evergreen. 
I.  Massalongianum,  Vis.  {L.  Jongifdlium,  angustifd- 
lium,  m  II  rtt  folium,  rosmarinifdlium  and  spicdtunit 
Hort,).  Erect  shrub,  to  3  ft.,  with,  warty  and  pilose 
branchlets:  Ivs.  tapering  at  both  ends,  glabrous,  lK-3 
in.  long:  panicles  much  branched,  many-fld.  with  rather 
small  pedicelled  fls.,2J^-3H  in-  long-  July,  Aug.  Himal. 
G.C.  11.  16: 149. -Graceful  half-hardy  shrub. 
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(Scale  M  in.  to  ft.) 

BB.  IjVS.  oblong  to  ovate  or  oval. 

c.    Young  hranchlets  and  inflorescence  pubescent;   Ivs. 

deciduoiis. 

2.  cili&tum,  Blume  {L.  Ibota,  Sieb.  &  Zucc.  L.  Ibdta, 
var.  cilidtttm,  Dipp.  L.  medium,  Hort.,  not  Franch.  & 
Sav. ).  Shrub,  to  6  ft., with  erect  and  spreading  branches: 
Ivs.  rhombic-ovate  or  ovate-lanceolate,  acute  at  both 
ends,  appressed  pubescent  near  the  margin  and  finely 
ciliate  and  pubescent  on  the  midrib  beneath,  1-2  in. 
long:  panicles  small,  erect,  about  1  in.  long:  fls.  almost 
sessile;  calyx  glabrous:  fr.  shining.  June.  Japan. -=- 
This  is  one  of  the  least  decorative  species;  it  has  been 
introduced  under  the  erroneous  denomination  of  Jj. 
medium,  which  is  sometimes  misspelled  Ij.  nieadia. 

3.  Ibota,  Sieb.  (i.  obiusifdlium,  Sieb.  &  Zucc).  Fig. 
1276.  Shrub,  to  10  ft.,  with  spreading  and  curving 
branches :  Ivs.  elliptic  to  oblong-obovate,  acute  or  ob- 
tuse, usually  only  pubescent  on  the  midrib  beneath, 
1-2  in.  long:  panicles  nodding,  small,  1-lM  in.  long, 
numerous  along  the  branches  on  short  branchlets:  fls. 
short-pedicelled;  calyx  pubescent:  fr.  with  slight  bloom. 
June,  July.  Japan,  China.  G.F.6:425.  M.D.G.  1899:218. 
—Graceful  shrub,  hardy  North.  Var.  Eegeli&num, 
Rehder  {L.  Begelidnum,  Hort.).  Low,  dense  shrub 
with  almost  horizontally  spreading  branches  and  oblong 
or  obovate,  usually  more  pubescent  Ivs. 
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*.  Amur^nse,  Can-.  {L.  fhfila.var.  Amiinnsi.i.  Hort.). 
Shrub,  to  15  ft.,  with  upright  branches:  Ivs.  oval  or  ob- 
long, usually  obtuse,  somewhat  glossy  above,  glabrous 
except  the  midrib  beneath.  1-2 i-j  in.  long:  panicles  erect, 
often  rather  many-Htl.,  1-2H  in.  long:  Hs.  short-pedi- 
celled;  calys  glabrous  or  slightly  pubescent  near  the 
base.  June,  July.  Japan,  China.  R.H.  1801,  p.  352.— 
Similar  in  habit  to  the  following  and  almost  half-ever- 
green. 

cc.    Young  parts  glabrous:  Ivs.  half-evergreen. 

5.  ovaliSdlium,  Hassk.  {L.  Califirnicum,  Hort.  L. 
Jttpdnicum,  Hort.,  not  Thunb.,and  probably  Z.  medium, 
Franch.  &  Sav.).  C'alifukxia 
Pkivet.  Shrub  of  upright  habit,  to 
15  ft.,  quite  glabrous:  Ivs.  cuneate 
at  the  base,  elliptic-ovate  or  elliptic- 
oblong,  acute,  dark  green  and 
glossy  above,  yellowish  green  be- 
neath, iyi-2yi  in.  lipu;:  :  i>:iHii  Irs 
erect,  many-fld.,  ralhi  i  r,]]ii|i^iii , 
to  3  in.  long:  Hs.  iiliiMi-t  s,  smI,  . 
July.  Japan. —A  very  lianilsuu.e 
shrub,  but  of  somewhat  stiff  habit ; 
well  adapted   and   much  used   for  ^^^^ 

hedges  (see  Mn.  (i,  p.  9).  Var. 
aureo  -  marginatum,  Hort.  Lvs. 
c-cl','i-.l     vcUuw.     \':\r.  variegatum, 

Hurt.  iTur,  r,ili,\stiim  ru ri,qnliim .  Hort.).  Lvs.  varie- 
gated with  yellow.  Var.  tricolor,  Hort.  Lvs.  variegated 
with  yellowish  and  white,  pinkish  when  young  (Mn.  2, 
p.  42). 

AA.    Cnrolla  with  the  tube  as  long  as  the  limb  or  shorter. 
B.    YoHug  growths  glabrous:   lvs.  evergreen. 

(1.  Jap6nicum,  Thunb.  {L.  gldbrtnn,  Hort.  L.  KcUeri- 
Ainim.    Vis.      /,.   K,'lli-nniniiii.   Si,'hnl<!i,  spirritiim   and 


BB.     Voinuj  lirini'ld,  ts  iind  ill  florescence  piihcscent  or 

puberitlous. 

f.    Lvs.  evergreen,  2-5  in.  long. 

9.  Nepalense,  Wall.  (L.  spicdtiim,  Don).    Evergreen 

shrub  or  tree,  with  pubescent  hranchlets :   lvs.  oblong  or 

oblong-ovate,    acuminate,    pubescent   beneath,   2-5   in. 

long:    panicles    rather    large   and    broad,  interspersed 

with  petioled  bracts.   July,  Aug.    Himal. 

cc.    Lvs.  deciduous  or  half-evergreen,  l-S^in.  long. 
Common  Privet  or  Peim.   Shrub, 
d    l.anich.s    ,,ul.,,rulou,s:     h  s. 


10.  vulg-are,  Linn, 
to    15    ft.:     brani-Iilef 


ubl. 


at,-  ti)  la 


I  he 


,ri-: 


glal.n.us:  ,,aniHr  ratl.rr  ,lri,s..,  |,vra 
l'a-2'-j  in.  Ic.iik:  stamens  shiirter  th 
limb.  June,  July.  Eu.,  N.  Afr.,  W.  Asia. 
Naturalized  in  some  places,  chieHy  in  the 
East.  B.B.2:U04.-Many 
garden  forms.  Var.buxi- 
folium,  Nichols.  Lvs. 
ovatr  or  oblong-ovate, 
"btiisi-,    half-evergreen. 


I  No 


H.irt.).      Hiisb 


shrub,  tu    111   ft. 


or  .ilitusisli,  with 
reddish  margin  and  midrib,  veins  beueatli  not  distinctly 
marked,  2-3^  in.  long:  panicles  broad,  rather  loose,  to 
4Kin.  long;  tube  usually  somewhat  longer  than  calyx. 
July,  Aug.  Japan.  — Very  handsome  evergreen  shrub, 
but  in  colder  climates  often  losing  the  lvs.  in  fall;  often 
confounded  with  the  following,  and  also  with  the 
former. 

7.  Iticidum,  Ait.  (L.  .Iiipiiniruiii  inacroplii'illuin,  L. 
miignoliiefdlium,  L.  ,Siii,'iix<-  lulifiiliinii  inhiir^liim  and 
L.  spiedtum,  Hort.).  Lai;;e  shrub  or  trie,  tc.l^i)  ft.,  with 
somewhat  spreading  branches,  similar  ti.>  the  former: 
Ivs.  larger,  ovate  to  ovate-lanceolate,  acute  or  acumi- 
nate, distinctly  veined  beneath,  3-5  in.  long:  panicles 
less  loose,  with  almost  sessile  fls.:  tube  about  as  long 
as  calyx.  July,  Aug.  Japan,  China.  B.M.  2565;  2921 
(as  L.  Nepalense  glabruin).  G.C.  II.  10:753.  — Larger 
leaved  than  the  former,  but  more  tender.  It  yields  the 
white  wax,  an  exudation  of  the  branches,  caused  by  an 
insect,  Coccus  Pe-lah;  therefore  cult,  in  China.  Var. 
Alivdni.Arb.  Kew.  (L.  Jap6nicum,ya,T.  Alivbni,  A.niv6) . 
Lvs.  ovate-lanceolate,  to  8  in.  long,  acuminate,  some- 
times with  yellowish  varii'gatiun  when  young.  Var. 
aureo-marginatum,  llorr.  (  /y.  c.n-,  Isum  aureutn,  Hort.). 
Lvs.  maririiied  yelluw.  Var.  tricolor,  Arb.  Kew.  (L.  Ja- 
vdnicuin  tricuUn-,  Hort.).  Lvs.  with  yellowish  variega- 
tion, pink  when  young. 


1275.  Conventional  forms  of  California  Privet  hedges. 

8.  coriaceum,  Carr.  {L.  Ihcidum,  var.  eoriacenm, 
Decne.).  Dwarf,  dense  shrub, with  short,  rigid  branches, 
to  6  ft.,  very  leafy:  Ivs.  orbicular  or  orbicular-ovate, 
convex,  dark  green  and  shining  above,  \'%-'^%  in.  long: 
panicle  compact,  2-4  in.  long,  with  sessile  fls.  July. 
Cult,  in  Japan,  not  known  wild.  B.M.  7519.  R.H.  1874, 
p.  418;   1888,  p.  440.    F.  1876,  p.  65. 


^$^-  "^r 


1276.  Lieustrum  Ibota. 


Var.  glaiicum  albo  -  marginatum,  Hort.  Lvs.  bluish 
green,  with  luirrow  white  margin.  Var.  Itdlicum, 
Kirchn.  {L.  Italicnm,  Mill.  L.  sempirvirens,  Fieri.). 
Lvs.  linear-lanceolate,  almost  evergreen.  Var.  pendulum, 
Hort.,  with  pendulous  branches.  There  are  also  vars. 
with  fruits  of  different  colors,  as  var.  chlorocarpum. 
Loud.,  with  greenish,  var.  leucocarpum.  Loud.,  with 
whitish,  and  var.  xanthocarpum.  Loud.,  witlL  yellowish 
fruits.  Of  the  varieKat.d  funiis.  var.  aiireura,  Hort., 
with  yellow  foliage,  and  var.  variegatum,  Hort.,  with 
the  lvs.  blotched  yellow,  are  the  most  important. 

11.  Sin6nse,  Lour.  (L.  FSrtuiiei,  Hort.).  Shrub,  to  8 
ft.,  with  slender  spreading  branches:  branchlets  pubes- 
cent: Ivs.  oval  to  ovate-lanceolate,  pubescent  along  the 
midrib  beneath,  at  least  when  young:  panicles  pubes- 
bent,  loose,  to  4  in.  long,  with  distinctly  pedicelled  fls. 
China,  Corea.  Two  forms  can  be  distinguished.  Var. 
villdBum,  Rehder  (L.  cilldsiiin.  May).  Lvs.  oval  to 
ovate-lanceolate,  obtuse  or  acute,  pubescent  beneath, 
especially  along  the  midrib:  panicle  narrow.  G.C.  1858, 
p.  621.  Var.  Staiintoni,  Rehder  (L.  Staiintoni,  DC). 
Less  high  and  more  spreading:  lvs.  oval  to  ovate,  ob- 
tuse or  emarginate,  pubescent  on  midrib  beneath,  panicle 
broader  and  more  loose.    G.C.  II.  10:365.    G.F.  3:213. 

12.  Quihdui,  Carr.  Shrub,  to  6  ft.,  with  spreading 
branches:  branchlets  and  panicles  finely  pubescent:  lvs. 
elliptic-oblong  or  narrow-oblong,  obtuse,  glabrous,  some- 
what coriaceous,  1-2  in.  long:  fls.  almost  sessile,  in 
small  clusters,  forming  at  ends  of  the  branches  long, 
panicled  spikes.   June-Aug.    China.    G.C.  II.  18,  p.  277. 

L.  brachyst&chyum,  Decne.  Closely  allied  to  L.  Qnihoui,  but 
of  upright  habit,  with  Lirger  Ivs.  .ind  shorter  more  compact 
p.T,nicles.— i.  compdctum.  Hook.  f.  &  Thomps.  (L,  lancifolium, 
lougifolium,  liue.are  and  Simoni,  Hort.).  Evergreen  shmb. 
Quite  glabrous :  lvs.  lanceolate,  to  6 in.:  p,iniele  large,  compact: 
tube  short.  Himalayas.— i.  insulare,  Decne.  (L.  Stauntoni, 
Hort.,  not  DC).  Shrub,  to6ft.,  alliedtoL.  vulgare:  Ivs.  elliptic- 
ovate  to  linear-lanceolate,  yellowish  green,  often  penduIo^.^, 
2-3  in.:  panicles  ratlier  large.  Origin  uncertain.— P.  ieArin^7ise, 
Hort.  =  Syringa  Pekineusis.— i.  strongylophyllum,  Hemsl. 
Evergreen  shrub  or  small  tree,  almost  glabrous:  lvs.  orbicular 
or  obovate,  ^-1  in.:  panicle  rather  loose.  China.— i.  W Aiken, 
Decne.  Allied  to  L.  Nepalense:  lvs.  ovate  to  lanceolate,  gla 
brous,  to  3  in.:  panicle  large,  to  6  in.  Ceylon,  Neilgherries. 
G.C.  m.  24:283.  G.M.  41:683.  ALFRED  RehdeR. 
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LlLIUM  (ancient  Latin  name).  LiUAnefe.  Lilt.  The 
Lilies  have  always  been  looked  upon  as  amongst  the 
nolilest  of  garden  plants.  Their  conspicuous  flowers, 
striking  colors,  and  their  stately  forms  appeal  strongly 
to  the  eye  and  to  the  imagination  as  well.  They  are 
among  those  good  "old-fashioned"  plants  which  fre- 
quently and  justly  come  newly  into  vogue.  Lilies  are 
less  understood  and  less  discriminatingly  appreciated 
than  almost  any  other  plants  of  prominence.  The  Tiger 
Lily  is  a  favorite  and  old-fashioned  flower,  to  be  found 
in  many  of  the  most  homely  and  unpretending  gardens. 
Now  and  then  one  finds  a  good  group  of  the  M:idonn;\ 
Lily,  very  rarely  a  cluster  of  the  beautiful  little  Coral 
Lily,  and  sometimes  the  landscape  gardeners  furnish 
free-handed  clients  with  masses  of  the  Gold-banded  Lily 
in  the  shrubbery  borders.    The  Easter  Lily   is    largely 

for t  bv  the  ilorists,  as  are  also  certain  varieties  of  tlir 

SiM'ciipsuiii  i^roup.  But  aside  from  these,  no  Lilies  can  at 
present  be  classed  as  real  favorites  of  the  American 
public,  while  dozens  of  magnificent  kinds  are  practically 
unknown. 

In  the  opinion  of  the  writer,  the  three  be.st  Lilies  fi  r 
everybody  to  grow  are  L.  tiiiriiiiiiii,  var.  splendens;  L 
speciosunif  YSiT.  rubritm;  and  X.  teuuifoUum.  To  these 
the  following  species  may  l>e  added  as  well  worthy  of 
general  culture,  at  least  in  the  eastern  states  (the  order 
given  is  approximately  that  of  the  writer's  preference! : 
[/.elegans  (many  varieties,  all  good),  anrafum.coneolor 
and  its  vav.  jmrtheiieivn  (the  Coridion  Li\y),  Broiniii. 
nnirnl.  Chalnih.inruiii.  Irsla.'.u  i,i .  r,n,,l  i,l  „  iii ,  iii.iriila- 
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with  a  variety  of  soils  and  conditions.  Heavy  soils  are 
not  suiteil  tn  many  of  the  Lily  tribe.  A  few  species,  like 
Ij.  sitperl'nn) .  t  ''uni'l'  ii^e  and  tigrinum,  may  do  well  in 
heavy  soil,  but  ;i  |]::lit  soil  with  sand  and  gravel  inter- 
mixed, one  irinii  wlijch  any  excess  of  moisture  runs  off, 
is  much  better  for  a  large  collection.  Drainage  is  of 
great  importance.  The  slope  of  a  hill,  if  not  too  steep, 
affords  a  chance    for  varied   degrees  of  drainage;    the 


lid} 


,/,! 


Th. 


tllOIlt    /,. 
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Lilium  Neilsherrense. 


lUlpllKI 

Gra,,i. 
Neih/h. 


inhili 


U;illirlii 


iil„  rhiim. 
•I.  rhil,i,U1pln 


ir. 


ml.. 


nhi. 


All  these  will  succeed  fairly  well,  and 
many  of  them  are  of  the  easiest  possible  culture. 

Lilies  are  ornamentally  useful  principally  for  their 
flowers.  Their  foliage  is  seldom  of  a  character  to  assist 
in  any  scheme  of  garden  decoration.  Certain  species 
bear  flowers  in  .such  quantity  and  of  such  pronounced 
colors  that  they  make  very  effective  masses.  Such 
strokes  of  color  can  best  be  worked  into  the  garden 
picture  at  carefully  chosen  points  in  the  borders,  espe- 
cially where  the  rich  sunlight  of  early  morning  or  late 
afternoon  takes  its  rest.  For  fine  mass  effects  of  this 
kind  the  divers  varieties  of  L.  elegrnix.  |>articvilarly 
v.ar.  fiilgens,  are  excellent.  L.  liyriniiiii.  var.  siil.iiilt)i.< 
and  //.  ienuifoUum  are  also  striking;  while  other  sorts 
which  mass  well,  but  are  of  more  modest  colors,  are 
L.  speciosum,  aitratum,  Chnlcedowictcm,  concoloy,  and 
Brotvnii.  Lilies  of  many  sorts  are  highly  agreeable 
when  scattered— not  massed  — somewhat  freely  through 
shrubbery  borders,  or  with  large  hardy  p.  r.iniials. 
Almost  any  Lily  is  satisfactory  when  sr>  pla. ■.■.!,  Imt  the 
varieties  must  not  be  mixed,  and  there  sli.iuld  In-  in.. ugh 
plants  to  avoid  a  feeling  of  thinness  and  isulatii.u. 

Lilies  are  native  to  the  north  temperate  zone.  The 
majority  of  our  best  garden  Lilies,  such  as  L.  tigrinum, 
anmlum,  speciosum,  and  thetinenewfff  «ri/i,  come  from 
western  Asia,  whereas  none  of  the  American  species  is 
especially  successful  in  our  gardens.  Throughout  Japan, 
eastern  and  southern  China  and  Burma,  and  the  adja- 
cent islands,  are  found  dozens  of  the  most  gorgeous 
species. 

The  genus  Lilium  is  the  type  of  the  order  Liliaceie, 
a  family  crowded  with  plants  of  garden  value.  .  The 
family  has  over  2,000  well  known  species,  and  of  the 
187  genera  probably  half  are  in  cultivation.  There  are 
many  monographs  of  the  genus  Lilium  in  rare  and 
costly  works  and  in  various  languages.  The  latest  and 
most  sumptuous  one  is  "A  .M..n..i,'r:ipli  ..f  the  (ieiius 
Lilium,"  by  Elwes.  publisli,..!  in  bssi),  with  niaguiticent 
colored  plates.  It  is  referred  to  below  by  the  abbre- 
viation El.  Unfortunately,  there  is  no  recent  book 
on  Lilies  in  the  English  language  which  combines 
the  horticultural  and  botanical  points  of  view.  The 
latest  botanical  review  of  the  whole  genus  will  be  found 
in  the  "  Botanical  Gazette"  27:2;!.5  (1899),  to  which  the 
student  is  referred  for  fuller  descriptions  than  those 
given  below.  P.  A.  Wai'Gh. 

Culture. —In  the  growing  of  a  large  collection  of  Lilies 
in  the  open  air,  the  best  results  can  be  obtained  only 


\ipper  portions  are  suited  to  such  as  prefer  the  driest 
ground,  as  L.  Philndelphiciim,  concolor  and  Washing- 
tnnitinum,  while  at  the  bottom,  if  the  drainage  be  good, 
L.  aitrutiim,  Ustacenm.  cundtdum  and  others  would 
No  general  rule  for  the  culture  could  be  given 
A  sLite  ridge  seems  to  be  well  suited  to  some 
/,.  r„i,.;,l„r.' riiil.iihliihi.nim.  Grai/i.  the  varie- 
\f.,sl,,,.,il..i.:,,,..im.i.iil„ri(liim.  Cohnnlii- 


for  all 

Lili.s 
ti. 


.f  ./ 


.)/.( 


1  to  lik.. 


n.  pla 


stand  : 


ure  drought  than  in 


and  will 
lighter  : 

Lilies  like  some  shelter  from  severe  winds  as  well  as 
midday  sun.  They  do  finely  among  Rhododendrons. 
The  point  is  not  so  much  to  shade  the  stems  and  foliage 
as  to  keep  the  groimd  over  the  bulbs  cool  ami  moist.  An 
open  frame  Is  an  admirable  place  for  planting  Lilies, 
with  3^  in.  of  peat  or  leaf-mold  over  the  bed,  which 
keeps  them  cool.  Peat  is  very  beneficial  also  when 
mixed  with  the  soil  about  the  roots. 

The  scales  of  Lily  bulbs  shrink  by  exposure  to  air, 
and  in  this  way  the  bulb  is  weakened.  Bulbs  with 
shrunken  or  flabby  outside  scales  are  less  valuable  than 
with  firm  and  plump  ones.  They  may  be  kept  in  damp 
soil,  boxed  tightly  for  some  time,  but  many  of  the  store 
bulbs  have  lost  much  of  their  vitality  by  the  time  they 
reach  the  purchaser.  It  is  not  rare  for  such  bnllis  to 
fail  to  grow  until  the  second  season.  L.  >iioiic(di  Ipliiim, 
maculatumarul  Brownii  frequently  do  not  appear  above 
ground  until  the  second  season,  if  their  scales  have 
been  dried  to  any  considerable  degree. 

Among  the  kinds  which  seem  tn  do  well  in  any  ordi- 
nary light  s..ils,  and  which,  as  a  iiil.-,  may  l)e  grown 
with  least  tffort.  are  L.  uurtttiim,  Cl.,il,.  ,ii.iiiri(m.  i-aii- 
dididii,  ilegitiis  and  its  common  varieties,  testaceiim, 
maculalum, Henry  i, tigrinum, Mttrtagiiti,Mttiimowiisii, 
longiflorum,  monadelphum,  and  the  varieties  of  spe- 
ciosum. L.  superbum  and  Canadense  are  also  easily 
grown  and  do  well  with  considerable  shade.  L.  Philip- 
peiise.  Catesbiti  and  X.  il'ili.  ri-ense  are  not  suited  to  out- 
door culture  in  tin-  N<.rtli.  A.  Xepa!e>isean<\si(lptiiiri  iiii. 
may  be  grown  iu  Vermont  with  fairly  good  results,  liut 
should  not  be  allowed  to  freeze  during  winter.  All  Lilies 
are  better  if  their  bulbs  are  not  frozen.  Most  of  them 
will  stand  some  frost  at  a  good  depth,  but  frost  seems  to 
weaken  them  and  Lily  diseases  attack  the  weaker  plants 
first. 

The  Lily  blight  or  disease,  which  seems  to  affect  Lilies 
iu  much  the  same  way  that  the  potato  rust  does  the 
potato,  is  more  damaging  to  some  species  than  to  others. 
Those  from  the  Pacific  coast  seem  to  be  more  subject  to 
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this  disease  than  the  Japan  species.  The  disease  is  coni- 
moa  in  our  wild  Lilies  and  is  sometimes  found  ou  them 
in  their  natural  habitat.  In  cultivation  the  disease  often 
ruins  flowers,  foliage  and  the  stalks  of  h.  Canadeitse 
without  seeming  to  affect  the  bulbs.  It  is  eoramon  on  L. 
ciDulidum,  and  we  now  seldom  flud  biillis  intiiely  free 
from  it.  The  Bordeaux  mixture  has  Imm-u  I'MiimI  beue- 
ticlal  in  fighting  the  Lily  disease,  bill  tiir  Ix^t  results 
are  attained  by  using  it  as  a  preventivf,  applying  it  to 
the  foliage  before  any  blight  appears. 

In  planting  new  bulbs,  it  is  well  to  use  ground  that 
has  not  had  Lilies  for  some  years.  All  stalks  and  foli- 
age affected  by  blight  shouhi  be  removed  and  burned, 
and  blighted  bulbs  and  scales,  especially  .such  as  are 
worthless  from  decay,  should  be  burned,  as  these  may 
help  to  propagate  the  disea.se. 

As  a  rule,  Lilies  like  a  rich  soil,  hut  it  seems  to  be  the 
general  opinion  of  all  who  have  had  experience  in  grow- 
ing them  that  manures  (particularly  fresh  manures) 
should  not  be  allowed  to  come  in  contact  with  the  bulbs. 
Many  advocate  the  application  of  all  manures  as  a 
mulch,  letting  the  rains  carry  down  their  fertilizing  in- 
gredients. When  the  enrichment  is  not  allowed  to  t-ome 
in  contact  with  the  bulbs,  but  is  placed  within  tli.-  n;irli 
of  the  extended  roots  from  the  bulb,  well  c.mpi.st.d 
manures  seem  not  injurious.  Lilies,  as  a  ruh-,  do  better 
when  set  at  considerable  depth.  They  seem  to  resist 
drought  better,  and  the  bulbs  are  no  doubt  kept  cooler 
in  hot  weather.  Most  Lilies  throw  out  manv  roots  along 
their  stems  between  tlie  top  of  the  bulb  and  the  surface 
of  the  soil,  and  deep  settinir  i^  rather  ner,  v-ary  to  this 
root-grou'tli.  Deep  s|iailini,-  sli.nilil  ir.i  with  ile,.|:  setting, 
and  it  is  not  too  muL'h  to  say  that  the  giouiid  sluiuld  be 
spaded  twice  as  deep  as  the  bulbs  are  placed.  Sphagnum 
moss  has  been  found  beneficial  to  some  species.  Among 
such  are  L,  anratum  and  candidum.  Two  or  three  inches 
of  the  fresh  moss  may  be  placed  under  the  bulbs.  It 
has  been  used  with  success  under  others,  and  is  espe- 
cially good  for  L.  teatacexim. 

Lilies  are  propagated  from  seed,  from  scales  and  from 
offsets.  With  one  or  two  exceptions,  the  production  of 
bulbs  from  seed  is  a  very  tedious  process.  Several  spe- 
cies seldom,  if  ever,  produce  seed  in  this  country. 
Among  these  maybe  nientioneil  L.  randiditm,  speciosiim, 
testaeeinii,  mnenlaliini.  liroini i i .  I nj ri mi iii .  Chalcedoni- 
cum,  and  some  varieties  of  iliijau^.  .'-^eme  species,  such 
as  L.  oil »•«(»(«,  seldom  t.'eniiiniite  until  the  second  sum- 
mer after  planting.  L.  I'tnn in! tmn  is,  however,  an  ex- 
ception to  most  species,  I'l.i-  leM  only  does  the  seed  ger- 
minate the  first  year,  but  it  is  not  rare  for  some  of  the 
bulbs  to  bloom  the  second  summer. 

In  growing  Lilies  from  scales,  it  is  a  good  plan  to  re- 
move outside  scales  from  strong  bulbs  when  (piite  ripe 
or  in  early  spring,  and  plant  these  scales  where  they 
will  be  kept  moist  and  warm.  They  generally  change 
into  bulblets  the  tirst  seas.ni  and  make  a  fairly  irood 
growth  by  the  second  autumn.  If  well  cared  for  they 
are  large  enough  to  sell  by  autumn  of  the  third  season. 
Liliiim  tiqrinum,  buJhiferuin  and  sulphitreinn  have 
bulblets  in  the  axils  of  their  leaves,  which,  if  gathered 

as  soon  as  mature,  may  be  planted,  1  wiih  gi,nd  care 

usually  bloom  the  thir.i  ..r  fniiitl,  year.  In  niaiiy  other 
kinds  offsets  fmin  aloni;  the  st,  nis  heneath  ilie  surface 
and  down  to  the  bulb,  which,  when  planted  out,  make 
good  bulbs  in  about  '.i  years. 

Liliuni  loiiffifloi'uin,  J/aximotoicaii,  especially  the  red 
variety,  and  most  of  the  varieties  of  eleqans,  have  a 
large  number  of  offsets  along  their  stems  under  the  sur- 
face of  the  ground.  The  number  is  larger  in  seasons 
when  plenty  of  rain  comes  during  their  growth  thim  in 
dry  seasons.  L.  candidum  is  set  with  best  results  as 
soon  as  the  foliage  begins  to  turn  in  Anmist;  and  it  is 
at  this  same  season  that  its  scales  sbnuld  lie  planted  for 
propagation.  When  good,  healthy  scales  nf  this  species 
are  planted  out  early,  they  usually  change  the  same 
utumn  into  bulbs,  and  most  of  them  will  send  up  leaves 


before  winter. 
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that  have  held  their  own,  but  have  not  increased,  are 
L.  MaxlmouHczii,  pomponlitm,  Purenaicum,  eleqana 
semi-pleno  and  elegans  incomparahlli'-.  Those  that  have 
increased  and  been  perfectly  hardy  are  L.  *longi- 
ffofum,  *Broivnu,  *ct'oeeK.m,  *Batmauni(e,  ^Wallacei^ 
maculatum,  *Dahurhii iii .  ihi/a us  and  vars.  *i'ilriiiiim 
and  others,  //.  Hiijrhnnn .  /njfiwnH ,  var.  Forliniii  and 
flore-pleno,  L.  speciitsiiiH  \ars.  a/h/ftn,*rnseum,  ruhrifm 
and  *Melpomene,  L.  *Jlatla<jiiu,  *snperhum,  *pardutl- 
num,  ^testaceum,  *pompoHiitni.  Those  starred  (*)  aro 
the  most  satisfactory.  It  would  be  well  to  warn  growers 
that  in  the  average  garden  L.  auratum,  in  all  its  varie- 
ties, will  not  last  more  than  2  or  3  years  without  renew- 
ing. Some  of  the  more  expensive  varieties  flower  only 
once. 
An   imfiortant   characteristic  of    Lilies   is  perfume,  a 

point  ill  wlli.Oi  thev  .litVei-  VelV  tiniel,.  It  is  VTV  stiun- 
in  L.  .■,ljnh.hf„i.  h.ii,i,ll..r,i,„  ami  the  ,n,  i-a  t  ii  n,  .< .  aii.l 
the  atnicispliere  is  full  of  the  deli,-i,,ns  ..dor  on  a  .|niet 
evening.  It  is  fainter  in  L,  iestucfum,  and  rank  in 
//.  croceitm  and  related  species,  and  a  positive  stench 
in  L.  pompntilum  —  a\inost  tinendurable  in  the  garden 
and  unbearable  in  the  house.  Beautiful  as  L.  pom- 
/'■'tiiinii  is  in  color  and  habit,  the  odor  outweighs  these 
;;<.,, (I  i.i.iiits,  and  makes  it  undesirable  and  not  to  be 
recommended.  r.  b.  Whyte. 

The  Easter  Lily.— In  North  America  a  tall  and 
large-flowered  rorm  of  Lilium  ionijiflorum,  and  one  that 
can  be  readiiy  forced  in  a  relatively  high  temperature, 
has  come  to  be  known  as  the  Ea  tir  Lily  This  variety 
was  mtroduced  from  Bermuda  About  ISTI  a  Philadel- 
phia woman  in  retuinin„  fiom  Bcimudi  brought  with 
her  two  Lilies  m  bl  in  ml  jii  i  iili  d  th  m  to  a  local 
florist  The  bulbs  «  i  in  i  i  It  n  linndii  d  in  the 
next  three  01  four  a  n  wli  nth  |  I  mt  w  i  i  en  by 
W.  K  Harris  an  ent  ipi  in^  I  hil  id.  Iphia  ihiiist.  The 
earlmess  of  I  I  nun.,  in  1  prolificacy  of  the  bulbs  were 
striking   featni  ml    I    i    to  their  puithase   by  Mr. 

Hains  In  Iss  tin  Lily  was  introduced  under  the 
name  Lihum  II II 1 1  ii  It  had  been  exhibited  pieviously 
in  New  \  oik  and  Philadelphia  where  its  e  irly  Howeriug 
brought  it  into  piominent  notice  While  the  Lily  was 
bein„  mcreisid  puorto  its  mtiodin  tion  other  florists 
who  had  seen  it  weie  gitbcring  bulbs  in   Btimuda  and 


Lilies  in  Canada.  — Some  of  the  species  generally 
recommendeii  for  garden  culture  as  hardy  do  not  stand 
at  Ottawa.  Those  that  have  failed  are  L.  candidum 
(of  late  years  from  disease).  Krnmeri,  cordifolium, 
speciosum,  Krmtzeri,  Canaden.ie.  Iliirrisii,  aurafum, 
and  vars.  pictum,  platyphyllum.hfie.male,  Wittei.    Those 


1378.   Lilium  Japonicum  (X  Va). 

endeavoring  to  secure  a  stock.  In  1882,  it  was  also  in- 
troduced by  a  Philadelphia  florist  under  a  long  Latin 
name,  and  later  by  a  New  York  florist  as  the  Ber- 
muda Easter  Lily.  Practically  all  of  the  names  except 
Lilium  Hiirrixii  have  been  discarded.  To  botanists  it 
is  known  as  />.  longiflorum,  var.  cximium.  The  dis- 
tinguishing trait  of  //.  Harrisii  —  m\A  this  gives  it  its 
emphatic  commercial  value  — is  its  power  to  stand  a 
high    temperature,  allowing  it  to  be  forced  into  bloom 
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throughout  the  winter.  A  second  favorable  feature  is 
the  production  of  an  unusually  large  number  of  flowers 
from  each  bulb,  and  a  third,  the  large  size  of  the  flow- 
ers. It  is  practically  impossible  to  obtain  uniform  and 
good  stock  of  the  true  variety  from  Bermuda  at  the 
present  time. 

The  propagation  and   general   management  are  not 
unlike  that  given  other  bulbs  of  its  class.     It  is  multi- 


1279.    Lilium  Philaaelphicum  (XH). 

plied  by  offsets,  in  which  the  variety  is  prolific,  a  bulb 
sometimes  producing  as  many  as  fifty.  When  first  in- 
troduced, the  stock  was  increased  from  the  bulb  scales, 
and  from  cuttings  of  the  stem  before  the  plant  had 
bloomed. 

The  Easter  Lily  is  not  difficult  to  grow  under  glass, 
it  one  has  strong  and  healthy  bulbs.  The  perplexity  in 
its  culture,  of  which  one  sometimes  hears  so  much,  is 
due  to  the  fact  that  bloom  is  usually  wanted  at  definite 
seasons,  as  New  Year's,  Easter,  Decoration  Day.  Now, 
the  time  at  which  any  bulbous  plant  will  bloom  depends 
to  an  important  extent  on  the  age,  size,  freshness  and 
degree  of  maturity  of  a  given  bulb.  Each  bulb  is  to  a 
great  degree  a  law  into  itself.  This  explains  why  it  is 
so  difficult  to  secure  uniform  bloom  at  a  definite  time. 
The  dates  of  potting  and  shifting  which  give  satisfac- 
tory results  one  season  may  give  unsatisfactory  results 
the  following  season.  What  the  gardener  does,  there- 
fore, is  to  start  his  bulbs  early,  and  then  retard  or  force 
them  by  varying  the  temperature,  as  the  crop  and  occa- 
sion may  demand.  He  grows  them  in  pots,  so  that  he 
may  shift  them  from  house  to  house. 

In  common  with  all  hardy  or  spring-blooming  bulbs, 
Easter  Lily  bulbs  should  be  kept  cool  until  roots  have 
formed,  when  they  may  be  brought  into  heat  for  flower- 
ing. Secure  the  bulbs  as  early  as  possible.  Place  your 
order  in  early  summer.  You  will  do  well  if  they  are  re- 
ceived in  early  September.  Keep  them  moist:  if  they 
become  dry  and  shrivelled,  much  of  their  vigor  is  lost. 
There  are  three  leading  commercial  grades,  measured 
by  the  average  circumference  in  inches  of  the  bulbs.— 
the  5-7's,  7-9's,  9-irs.    The  7-9  is  usually  the  most  ser- 


viceable and  economical  grade  for  the  commercial  florist. 
It  is  best  to  put  them  into  small  pots  (usually  4  in.)  to 
form  roots,  and  to  transfer  them,  when  growth  has  be- 
gun, to  the  pots  in  which  they  are  to  bloom.  Handling 
them  at  first  in  small  pots  saves  labor,  economizes  room, 
and  may  give  stockier  plants.  By  growing  them  in  pots, 
the  plants  may  be  shifted  from  cool  to  warm  parts  of 
the  house,  thereby  insuring  greater  uniformity  of  sea- 
son ;  and  all  diseased  plants  are  readily  detected  and 
easily  discarded. 

In  September  or  October,  then,  the  bulbs  are  firmly 
potted.  If  the  soil  is  rather  heavy,  set  the  bulb  on  a 
cushion  of  sand  (see  Fig.  290,  p.  192).  The  top  of  the 
bulb  should  be  about  level  with  the  surface  of  the  soil. 
The  best  earth  is  one  which  is  light  and  rather  fibrous, 
devoid  of  clay.  A  good  potting  soil  (see  Potting)  will 
answer.  The  5-7  and  7-9  sizes  may  be  put  in  4-  or  4H- 
incb  pots,  and  the  9-11  in  5-inch.  Plunge  them  in  a 
frame  in  the  open,  covering  with  sifted  coal  ashes  or 
excelsior;  or  put  them  in  a  cool  cellar.  Here  they  may 
remain  (in  New  York)  until  the  10th  or  15th  of  Decem- 
ber. Protect  them  from  very  severe  weather  and  from 
beating  rains.  By  early  December  they  should  have 
made  good  balls  of  roots,  and  a  little  top  growth.  Bring 
them  in,  and  shift  into  fi-inch  or  7-inch  pots,  one  bulb 
in  each.  Fur  diM-nratiun.  .'{  to  5  small  bulbs  may  be  put 
in  8-  to  10-iii.di  pets.  chnosiiiK  liulbs  of  equal  strength 
in  order  that  tbr  biunin  may  be  simultaneous.  None  of 
them  will  need  transferring  again.  For  early  results  for 
cut-flowers,  it  is  customary  to  put  the  5-7  bulbs  at  first 
into  5-inch  pots  and  to  put  them  at  once  on  the  benches, 
keeping  them  rather  cool  for  a  time.  Flowers  may  then 
be  secured  for  the  holidays. 

Keep  them  cool.  A  carnation  temperature  suits  them 
well  until  they  begin  to  bloom,  when  a  higher  tempera- 
ture is  desirable.  Start  with  a  night  temperature  of  45° 
to  50°,  increasing  to  60°.  If  the  flowers  begin  to  open 
too  soon,  remove  to  a  cooler  house  which  is  partially 
shaded,  where  they  may  be  retarded  as  much  as  two 
weeks.  If  they  are  too  late,  give  more  heat.  The  elec- 
tric light  run  at  night  will  hasten  the  bloom  percepti- 
bly. Rarely  can  more  than  80  or  90  per  cent  of  a  crop 
be  made  to  bloom  simultaneously,  FoUowingare  the 
dates  of  a  crop  which  was  forced  for  Easter  (at  Cor- 
nell): 
October  9.  Bulbs  received  and  potted,  and  plunged  in 

frames. 
December  11.   Brought  into  house. 
December  12.  Shifted  to  permanent  pots,  and  plunged 
in  a  bed  in  a  house  having  night  temperature  of  50°. 
February  5,  First  buds  seen;  some  of  the  pots  trans- 
ferred to  a  warmhouse  (temperature  for  tomatoes). 
March  20.   Plants  in  bloom  in  warmhouse. 
April  15.  Easter.    Plants  in  full  bloom  in  coolhouse. 
Give  Easter  Lilies  plenty  of    light.     Keep  down  the 
aphis  by  fumigating  with  nicotine  vapor  once  a  week. 
If  the   bugs  get  a  start,  give  them  a   little  very  weak 
tobacco  water.    Stake  the  plants  when  about  2  feet  high. 
A  good  plant  from  a  7-9  bulb  should  have  3  to  5  flowers 
open  at  once,  and  1-3  buds.    After  flowering,  the  bulbs 
are  practically  worthless.     They  may  be  planted  in  the 
border  and  may  give  a  few  flowers  that  season;   and  if 
well  protected  they  may  give  some  satisfaction  for  sev- 
eral seasons.    If  the  bulbs  are  to  be  planted  in  the  bor- 
der, ripen  them  up  in  the  pots  by  gradually  withholding 
water.    In  rare  cases  they  have  been  forced  again  the 
second  winter,  but  the  attempt  is  not  to  be  advised  ex- 
cept for  experiment. 

All  the  above  remarks  are  intended  for  the  true 
Easter  or  Harrisii  Lily.  Lately  L.  longiflorum  itself 
has  come  into  use  for  greenhouse  work.  It  is  usually 
more  uniform,  of  lower  growth,  and  a  neater  plant.  It 
does  not  force  so  well,  however,  and  is  usually  difficult 
to  get  for  an  early  Easter.  It  should  be  in  prime  for 
Decoration  Day.  Some  of  these  Longiflorums  come 
from  Bermuda  and  others  from  Japan.  The  Bermuda- 
grown  Lilies  are  less  reliable  than  formerly.  It  is  prob- 
able that  Cuba  and  the  southern  parts  of  the  U.  S.  will 
grow  the  stock  in  time.  L.  H.  B. 

The  genus  Lilium  is  distinguished  by  having  flowers 
with  the  perianth  of  6  distinct  segments,  deciduous, 
clawed,  the  claws  usually  distinctly  grooved;   stamens 
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6,  equal,  slightly  adhering  to  the  ovary  below;  anthers 
attached  near  the  middle,  dehiscent  along  the  edges; 
style  clavate,  more  or  less  curved:  ovary  sessile  or 
nearly  so,  3-celled,  with  many  horizontal  ovules.  Suc- 
culent herbaceous  plants,  with  scaly  bulbs  and  leafy, 
upright  stems:  Ivs.  scattered  or  whorled:  fls.  showy, 
solitary,  umbellate  or  racemose. 

Subgenus  1.  Eulirion.  Perianth  funnel-shaped, with 
oblanceolate  segments,  which  are  recurved  only  at  the 
tip:  Ivs.  linear  or  lanceolate,  sessile  or  nearly  so. 

Subgenus  II.  Isolirion.  FIs.  usually  single  or  um- 
bellate; perianth  erect,  spreading;  segments  recurved 
only  in  the  extended  Hower,  but  not  revolute;  stamens 
diverging  from  the  straight  style. 

Subgenus  III.  Archliriom.  Perianth  broadly  funnel- 
form  at  the  base;  segments  finally  broadly  spreading 
or  twisted,  revolute,  usually  prominently  papillose 
within;   stamens  diverging  from  curved  style. 

Subgenus  IV.  Martagon.  Fls.  strongly  nodding, 
with  perianth  segments  very  revolute;  stamens  diverg- 
ing; style  curved. 

Subgenus  V.  Pseudomartagon.  Inflorescence  usu- 
ally paniculate,  with  fls.  tending  to  be  erect  or  only 
slightly  nodding ;  perianth  funnelform  ;  segments 
slightly  recurved  at  the  tip,  or  finally  recurved  from 
the  middle.    American  species. 

Subgenus  VI.  Cardiocrinum.  Lvs.  stalked,  cordate- 
ovate:  perianth  funnel-shaped,  usually  more  or  less 
irregular;  segments  oblanceolate,  recurved  only  at  the 
apex. 
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pomponium,  32. 

angustifolium,  28. 

Grayi,  35. 

prcemz.  22. 

Artneniacum,  17. 

haBmatocrorum,  17. 

Pscndo-tigrinxtm, 

atrosangiiineum, 

Harrisii,  5. 

30. 

17. 

Hansoni,  26. 

puberulura,  24. 

aurantiaeum,  15, 17. 

Heldrewhi.  33. 

pulchellum,  14. 

auratum,  21. 

Henryi,  20. 

purpureum,  12. 

autumnale,  27. 

Bumboldtii.  24. 

Pyrenaicum,  32. 

Batmannioe,  17. 

IsabelUmim.  31. 

roseum,  6. 

biiolor,  17. 

Japonionm,  6. 

rubellum.  10. 

BloomeHanum,  24. 

Kriet7.eri,  22. 

rubescens,  12. 

Brownii,  7. 

Erameri.  6. 

rubrum,  22.  32. 

bulbiferum,  15. 

lancifolium,  22. 

sanguiiieum,  17. 

Californicum,  24, 

Ledebouri,  29. 

Sayi.  23. 

28. 

Leichllini.  30. 

Sinicum,  14. 

Canadense,  36,  37. 

leacinthemum,  7. 

speciosum,  8,  22. 

caudidum,  8. 

Lishmaniii,  19. 

spicatum,  8. 

Carolinianum,  27. 

Liu  Kiu.  5. 

splendens,  19. 

CatesbiBi,  18 

longiflorum,  5. 

striatum,  8. 

Chalcedonicum,  33. 

maeulatum.  8,  26. 

sulphureum,  3. 

citrinum,  17. 

Martagon,  25. 

superbum,  27. 

Colohesttri,  6,  7. 

Masseyi,  13. 

Siovitzianum,  29. 

Colchicum,  29. 

Takesima,  5. 

Columbianum,  23. 

Melpomene,  22. 

tenuifolium,  .34. 

concolor,  14. 

monadelpbum,  29. 

testaceum,  31. 

cordifolium,  38. 

viontanxim,  13. 

Thunbergianum,  17. 

coridion,  14. 

Neilgherrense,  4. 

tigrinum.  19. 

<^roceum,  16. 

Nepalense,  9. 

umbellatum.  17. 

Dahuricum,  13,  17. 

ochrofevcum.  3. 

Walkeri.  36. 

Dalhansoni,  25. 

pardalinum,  28. 

Wallacei.  17. 

DalTnaticum,  25. 

Parryi.  11. 

Walliehianum,  2. 

Davuricum,  13. 

partheneion  14. 

Warei,  28. 

elegans,  17. 

parviflorutn,  23. 

Washingtonianum, 

excelsum,  31. 

parvum,  36. 

Wilsoni,  5.     [12,  28. 

eximium,  5. 

Philadelphicum,  13. 

Wittei,  21. 

formosum.  17. 

Philippense,  1. 

SUBGENUS    I.      EULIRIOK. 

A.   Tube    scarcely  widened  from 
base  to  middle. 
B.  Lvs,  linear,  1-nerved. 

c.  Height  2  ft,  or  less 1.  Philippense 

CC.  Height  3  ft,  or  over. 

D.  I'ls.  ivhite;    anthers 

yellow 2.  Walliehianum 

DD.  ^Is.  purplish  or  yel- 
lowish;   anthers 

brown 3.  sulphureum 

BE.  Lvs,  lanceolate,  S-nerved  or 
more, 
c.    With  creeping  subterra- 
nean stem 4.  Neilgherrense 

CC.  Stem  usttally  erect  from 

the  bulb ,").  longif lorum 


AA.   Tubewidening gradually  from 
base  to  neck. 
B.  Lvs.     narrow-lanceolate, 
l-7ieri'ed,  not  whorled. 

c.  I'ls.  white  or  pink 6.  Japonicum 

CC.  Fls.    purplish,    espe- 
cially outside 7.  Brownii 

BB.  Lvs.  broad  lanceolate,  S~7- 
nerved,  not  xvhorled. 
c.  Fls.   in   spike,   usually 

white 8.  candidum 

cc.  Fls.  few  or  solitary,  yel- 
lowish or  purplish ...  9.  Nepalense 
ccc.  Fls .  few  or  sex<eral ,  pink ,10 .  rubellum 
BBB.  Lvs,  in  whorls. 

C.  Fls.  clear  lemon-yellow. 11.  Parryi 
cc.  Fls.  whitish  or  pinkish 

or  spotted 12.  Washingtonianum 

1.  Philippense,  Baker.  Bulb  perennial,  ovoid  :  stem 
lK-2  ft.  high,  slender,  erect:  lvs.  30— 40,  scattered:  fls, 
solitary,  horizontal,  white,  tinged  with  green  toward  tha 
base  outside,  5-6  in.  long,  trurapet-shaped.  Philippina 
Islands.  El.  3.  Gn.  50:1097  (fine).  B.M.  6250  (good). 
I. H.  41: 16.— Little  known  in  cult.,  but  a  promising 
species. 

2.  Walliehianum,  Schult.  f.  Bulb  large,  long  :  stem 
4-6  ft.  high,  stiff  :  lvs.  50-60,  scattered,  sessile,  3-5- 
nerved:  fls.  usually  solitary,  sometimes  2-3,  horizontal 
or  nearly  so,  white,  slightly  tinged  with  green,  fragrant. 
Central  Himalayas.  El.  4.  B.M.  4561.  Gn.  10:44.- 
Somewhat  difficult  to  grow,  and  on  that  account  not 
popular;  but  a  noble  species  well  worth  the  pains  of  the 
amateur.    Suitable  for  growing  in  shrubbery  holders. 

3.  sulphilreum.  Baker.  Bulb  large,  globose:  stem  erect, 
4-8  ft.  high:  lvs.  numerous,  scattered,  linear:  fls.  usu- 
ally 2-3,  pendent  on  long  peduncles,  fragrant,  sulfur- 
yellow,  tinged  with  red  outside,  4-7  in.  long.  Burma. 
B.M.  7257.  Gn.  54,  p.  259  (as  L.  ochroleucum) .  R.H. 
1895:541.  — This  is  new  to  the  trade,  but  promises  to  be 
a  favorite  with  the  amateurs. 

4.  Neilgherrense,  Wight.  Fig.  1277.  Bulb  globose  ; 
stem  1-2  ft.  high,  creeping  at  the  base  :  lvs.  30-40, 
crowded,  3-5-nerved :  fls.  1-3,  ascending,  white,  fragrant, 
5-6  in.  long.  India.  El.  6.  F.S.  22:2266-67.  Gn.  27:488. 
B.M.  63.32.  F.M.  1876:237. -A  beautiful  Lily,  too  littla 
known  in  America.     Diflicult  of  cultivation. 


1280.   Lilium  elegans  (X  M)-  No.  17. 


5.  longifldrum,  Thunb.  Bulb  globose:  stem  1-3  ft. 
high,  erect  :  lvs.  20-40,  scattered  :  fls.  often  solitary, 
sometimes  2-3  or  more,  nearly  horizontal,  fragrant,  waxy 
white.  Temperate  regions  of  Japan,  China  and  Formosa. 
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El.  7.  A.F.  11:1311;  12:1104.  B.R.  7:560.  L.B.C. 
10:985.  A. G. 19:709.  Qn.  48,  p.  386. -One  of  the  best- 
known  Lilies  in  cult.  It  has  been  used  extensively  for 
forcing,  but  for  this  purpose  it  is  now  generally  super- 
seded by  the  following  variety: 

Var.  ezlmium,  Nichol.  {L.  eximium,  Court.  L.  Hor- 
ris ! i,  Carr.l.  Bermuda  or  Eastek  Lily.  Usually  bears 
more  and  lartrer  flowers  than  L.  longiflorum,  on  more 

leafy  sterna.   A.G.  18:297.    A.F. 

12  143      Gn    30  556;  43,  p.  165; 

45,  p  215,  46,  p    73;  47,  p.  172; 

49,  p  481  and  52,  p.  217.  F.R. 
,__^-___-i»f^^  — i««l''7M  GC  III  22:91.  R.H. 
Lr'    ~     \^X<rllm   188!  211 


mental  species,  and  an  old  favorite,  though  considerably 
subject  to  disease.  The  following  varieties  are  differed: 
fl.  pi.,  macul4tum,  pleno-monstrdsum,  specidsum,  spi- 
citum,  stri&tum. 

9.  Nepaltnse,  D.  Don.  Stem  1-2  ft.  high,  stiff :  Ivs. 
scattered,  huiceolate  or  linear,  5-7-nerved:  lis.  few  or 
solitary,  iioiiiliiig.  slightly  fragrant,  yellowish  white, 
more  ur  less  tinged  with  purple,  often  with  small  scat- 
tered dots  inside.  Himalayas.  El.  5.  A.G.  13:249  (poor). 
Gn.  35:684.  B.M.  7043.  R.B.  22:3.-A  magnificent  Lily, 
suitable  for  the  collector. 

10.  rub611um,  Baker.  Bulb  globose  :  stem  slender, 
bearing  about  20  obscurely  petioled  bright  green  Ivs., 
which  are  5-7-nerved;  fls.  pink,  unspotted,  about  3  in. 
long  and  broad.  Japan.  Gn.  54:1197.  G.C.  III.  23:321 
and  S.a.  G.M.  41 :477.  A.G.  20:31. -Recently  introduced 
to  English  and  American  gardens,  and  very  favorably 
received.    Promising.    Said  to  force  well. 

11.  Pirryi,  Wats.  Bulb  small,  with  jointed  scales: 
Ivs.  linear-oblanceolate, usually  scattered :  fls.  horizontal, 
pale  yellow,  about  4  in.  long,  with  spreading,  recurved 
tips.  San  Bernardino  county,  Calif.  EI.  12.  Gn.  18:264 
(not  typical);  49,  p.  410.  B.M.  6650.  I. H.  33:595.  G.C. 
111.  18:209  (habit  not  correctly  shown).  — Not  uncom- 
mon in  cult.,  and  probably  the  finest  yellow 
Lily  of  easy  growth. 

12.  Waihingtoniilnum,  Kellogg.  Bulb  ob- 
lique, somewhat  rhizoraatous  :  stem  2-5  ft. 
high:  Ivs.  in  several  whorls  of  5-12  each,  or 
sometimes  a  few  scattered:  fls.  few,  or  some- 
times as  many  as  20,  on  ascending  pedicels, 
white,  tinged  with  pink  or  red  and  dotted 
with  purple,  fragrant.  Calif.  El.  10.  Gn. 
20:310;  27,  p.  344.  J.H.  III.  33:113. -One  of 
the  best  Californian  species  for  eastern  gar- 
dens. 

Var.  purpilreum, Mast. (Z/.rH()('sceiis, Wats.). 
Smaller  and  more  slender,  with  smaller,  more 
pinkish  fls.  and  perianth  segments  less  acute. 


Vars.Takfisima.Wilsoni  and 
Liu  Kiu  are  offered.  They  are 
not  sufficiently  different  from 
the  type  for  ordinary  cultiva- 
tion. 

(i.  Japbnicum,  Thunb.  Fig. 
1278.  Bulb  globose:  stem  1-3 
ft.  high:  Ivs.  12-20,  scattered, 
lanceolate,  5-7  -  nerved  :  fls. 
often  solitary,  sometimes  2-3, 
white  on  the  inside,  more  or 
less  tinged  with  pink  or  pur- 
ple on  the  outside,  fragrant, 
3-5  in.  long.  Japan.  El.  14. 
B.M.  1591.  L.B.C.  5:438.-A 
fine,  graceful  species,  much 
grown  in  gardens.  The 
several  varieties,  of  which 
(excepting  roseum  below) 
Alex4DdraB  and  C61che8teri 
are  the  best.    G.C.  III.  14:  243. 

Var.  Tdseum,  Hort.  (L.  Krit- 
meri,   Hort.).      More    slender 

and  graceful  than  L.  Japonicum,  with  beautiful  pale 
rose-colored  fls.  B.M.  6058.  F.M.  1874:105.  F.  1874:13. 
F.S.  20:2061.  — One  of  the  most  attractive  flowers  in  the 
genus. 

7.  Brdwnii,  Poit.  (L.  Japonicum , var .  Brownii  of  many 
writers).  Differs  from  L.  Japonicum  in  having  a  more 
robust,  vigorous  habit,  with  leafy  stalk  and  large  fls., 
which  are  white  inside  and  deep  rich  vinous  purple  out- 
side. El.  8.  Gn.  29:540  (as  L.  Japonicum);  38.  p.  173; 
47,  p.  97.  F.S.  21:2248,  2193  (as  L.  Japonicum  Colches- 
frii).  Gng.  4:193.— A  favorite  in  gardens,  and  deserving 
of  general  culture.  Specially  recommended  to  beginners. 
Var.  leucAuthemum  is  offered.    Gn.  47:1000. 

8.  cindidum.  Linn.  Madonna  Lilt.  Bulb  ovoid, 
large  :  stem-lvs.  scattered,  sessile,  acute,  bract-like 
above  :  stem  2-4  in.  high,  erect,  stiff :  fls.  6-25  in  a 
raceme,  3J^-5  in.  long  and  wide,  pure  white,  fragrant. 
Southern  Eu.  El.  9.  Gng.  6:369.  G.C.  III.  21 :161.  Gn. 
45.  p.  281;  53,  p.  188:  ,56,  p.  255. -One  of  the  most  orna- 


El.  11.     F.S.    19:1975.  .Gn.  20:310.-A  striking  variety 
whi-'h  should  perhaps  be   regarded  as   a  separate  spe- 

SUBGENUS    II.       ISOLIRION. 

A.   Lfs.  more  or  less  whorled 13.  Philadelphicum 

AA-    Lvs.  not  whnrled. 

B.    Style  shorter  than  ovary 14.  concolor 

BR.   Style  longer  than  ovary, 
r.   Fl.  papillose  inside. 

t>.   Stem  frequently  bulbif- 

erous 15   bulbileram 
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DD.  Stem  not  bulhiferous..  A&.  crocenm 
CO.  I^l.    smooth    inside,    or 
nearly  so. 
D.  I/rs.   broad   lanceolate, 

crowded 17.  elegans 

DD.  Jyi-s.  linear,  scattered  ..18.  Catesbsei 

13.  Pllilad61phicum,  Linn.  Fig.  1279.  Bulb  annual, 
rhizomatuus,  small,  with  few  thick,  brittle  scales:  stem 
1-3  ft,  hi^h,  slender:  Ivs,  10-40,  thin,  glabrous,  more  or 
less  whorled:  fls.  1-4,  terminal  or  umbellate,  bright  red, 
marked  with  scattered  darker  spots  to%vard  the  center. 
From  Canada  to  N.  C.  and  west  to  the  Kuckv  Hts.  El. 
17.  B.R.  7:594.  L.B.C.  10:97ti.  H.M.  h7li  (as  t'ennsyl- 
vanicum  )  and  579.  ti.W.  F.  A.  G.  —  L.  hmutauitm,  Nelson, 
seems  to  be  a  western  form, with  broader  Ivs.  L.  Alasseyi 
is  a  southern  form,  with  narrower  perianth  segments. 
This  is  the  most  characteristic  and  widely  distributed  of 
our  native  Lilies.  A  charming  wild  flower.  In  fact,  it  is 
so  acceptable  simply  as  a  wild  flower  that  it  has  seldom 
been  cultivated,  though  it  takes  readily  to  the  garden. 
It  is  a  very  variable  species.  Some,  at  least,  of  the  L. 
Vavuricum,  or  L.  Dahuricum,  in  the  nursery  trade  be- 
longs with  L.  Philadelphicum. 

14.  c6ncolor,  Salisb.  Bulb  perennial,  ovoid,  small: 
stem  slender,  1  ft.  or  more  high:  Ivs.  20-30,  scattered, 
lanceolate,  obscurely  7-nerved:  fls.  1-3,  erect, 
1-2  in.  long,  spreading,  bright  scarlet,  un- 
spotted. China.  El.  18.  B.M.  1165. -One  of 
the  best  for  garden  cult. ;  thrifty  and  easy  to 
grow.  Of  graceful,  upright  habit  and  good 
for  cutting. 

Var.    Sinicum,  Hook.     Taller,    with   larger 
bulb:  fls.  more  numerous;  perianth  segments 
a  little  wider,  bright  scarlet  with 
black  spots.    Southern  Siberia.    B. 
M.    6005.     L.B.C.    17:1628    (as   L. 
Buschianum). 

Var.  pulcli611um,  Baker.  A  slen- 
der yellow-fld.  var.,  perhaps  be- 
1  >n'j:ing  with  the  next. 


LILIUM  919 

in.  long,  bright  orange,  conspicuously  lamellar-papillose 
inside.  Switzerland,  France,  northern  Italy.  Much 
cult.,  especially  in  Eu.  El.  22,  L.B.C.  8:784  (poor).— 
Closely  related  to  L.  hulbiferum,  with  which  it  is  often 
confused.  It  seems  to  be  confounded  with  L.  elegans, 
also,  at  times.  It  is  distinguished  from  the  former  by 
having  stems  devoid  of  bulbels,  and  from  the  latter  by 
having  the  flower  more  distinctly  papillose  inside. 


Martafion  {'Kyi 
No.  25. 


1284.   Lilium  speciosum  (X  H)- 


\  ar.  parthen 
eion,  Baker  {L 
coridion)  A  fine 
vellow  fld.  var, 
Due  of  the  very 
best  for  cultiva 
tion. 

15.  bulblfenim 
Linn.  Bulb  ovoid 
perennial  :  stem 
2-4  ft.  high:  Ivs 
scattered,  the  up 
per  ones  often  bearing  bulbils  in  the  axils:  fls.  1  to 
many,  umbellate  or  somewhat  racemose,  on  short,  stout 
pedicels  ;  perianth  lH-2  in.  lung,  erect,  spreading 
bright  red  or  dark  orange,  usually  with  some  dull  spots 
papillose  toward  the  center.  Cent.  Eu.  El.  23.  B.M.  36 
—  This  is  one  of  the  oldest  in  cult.,  and  has  run  into 
many  horticultural  varieties,  few  of  which,  however, 
are  known  in  this  country.  The  only  one  named  in 
American  trade  catalogues  is  aurantiacum.  In  Europe 
the  species  seems  to  be  more  commonly  cultivated. 

16.  crdceum,  Choix.  Bulb  perennial,  globose:  stem 
2-4  ft.  high,  vigorous:  Ivs.  numerous,  crowded,  linear  or 
lanceolate,  3-5-nerved,  not  having  bulbels  in  the  axils: 
pedicels  ascending,  white-cobwebby:  fls.  solitary,  or 
10-15,  in  an  umbellate  raceme,  erect,  funnelform,  2J^-3 


pubcrulum  (XK)- 

17.  61egans,Thunb.  {L.umhelldLtumy 
llort.,  not  Pursh.  L.  Dahuricum.,  in 
part.  i.  Thunbergidnum,  Schultes, 
and  many  other  synonyms).  Fig.  1280. 
Bulb  perennial,  ovoid:  stem  1-2  ft. 
high,  stiff,  erect,  slightly  cobwebby,  or 
sometimes  nearly  glabrous:  Ivs.  20- 
30,  scattered  or  crowded,  5-7-nerved  : 
fls.  1-5,  spreading,  usually  self-colored 
iu  some  brilliant  shade  of  yellow, 
orange  or  red.  Japan.  Sundry  varie- 
ties are  illustrated  as  follows:  EI.  19 
and  20.  Gu.  47.  p.  415.  P.  1868:121. 
F.  S.  16:1627  as  {L.  I'hitnbergianvm). 
Gn.  38:778.  P.M.  6:127  (as  L.  auran- 
tiacum). I.  H.  12:459  (as  L.  formos um).-Froha.h\y  the 
most  useful  hardy  species  for  general  garden  use.  Very 
variable,  with  many  striking  varieties.  Following  are 
the  best: 

Var.  iulgens,  Baker  (L.  Bdtmannice,  Wallace.  L.  fuh 
gens,  Morren.  L.  sanijuineum,  Hort.).  A  fine  orange 
or  salmon-red  var.,  with  perianth  segments  rather  nar- 
rower than  the  type.  One  of  the  finest  Lilies  for  color- 
massing.  Thrifty  and  clean  in  the  garden.  Var.  atro- 
Bangulneum,  Bak.  &  Dyer.  Very  deep  dark  red.  I.H. 
14:503  ?  (as  Zf,  hcematocrouyn) .  Var.  alut&ceum,  Bak.  k 
Dyer  (var.  Armeniacum,  var.  cifr//i»m,  etc. ).  More  or 
less  clear  yellow.  F.S.  22:2319.  Var.  bicolor,  Moore. 
Yellow  at  the  center  and  reddish  outwards.  Var.  planus, 
Waugh.  More  or  less  double.  F.  1871,  p.  83.  Var.  "W41- 
lacei,  Waugh  {L.  Wallacei).  Small,  dwarf,  usually  1- 
fld.,  pale  red;  segments  rather  acute.  There  are  dozens 
of  other  horticultural  varieties,  among  which  the  best 
are  Alice  Wilson,  Best  Red,  Incomparable,  Van  Houtte. 
These  varieties  are  rather  more  distinct  than  in  most 
species  of  Lilies. 

18.  CAteBbsei,  Walt.  Bulb  like  that  of  £.  Philadelphia 
cum:  stem  1-2  ft.  high,  slender,  erect:  Ivs.  20-30,  scat- 
tered, lanceolate :  fls.  usually  solitary,  erect,  bright 
orange  red,  spotted  ;  segments  lanceolate,  with  lonp- 
attenuate  tips.  N.  Gar.  to  Fla.  and  west  to  Ky.  El.  25. 
B.M.  2.59  (good).    L.B.C.  9:807,    R.H.  1868:431  (poor) .- 
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.19.  tign^inum 
..20.  Henryi 


A  pretty  plant,  but  not  .successful  in  cult.,  at  least  not 
in  the  northern  states. 

SUBGENUS  III.      ARCHLIRION. 

A.    I/VK.  sessile 

AA.    i/t'.v.  sho7-t  petiolafe. 

B.    Fls.  dull  redtUsh 

BB.    I'ls.  white,  yellowish,  or  pinkish. 

c,    J^ls.    open     hmyielform,    on 

rather    short,    straifjJtl 

pedicels 21.  auratum 

cc.  l^ls.  on  long,  twisted  pedi- 
cels; segments  twisted  re- 
volute  22.  Bpeciosum 

19.  tigrinum,  Andr.  Tiger  Lilt.  Fig.  1281.  Bulb 
perennial,  globose:  .stem  2-5  ft.  high,  somewhat  whitish 
cobwebby:  Ivs.  scattered,  rich  green,  5-7-nerved,  the 
upper  ones  shorter  and  bearing  bulljels  in 
their  axils:  fls.  3-10,  or  sometimes  more,  in  a 
wide  raceme,  nodding,  bright  red,  thickly 
spotted  with  large  purplish  spots;  perianth 
segments  twisted,  revolnte    .Japan  and  China. 


pearance,  it  stands  midway  between  Ij.  tigrinum  and  h, 
speciosum.  Its  free  and  easy  unconveutiouality  of 
habit  will  endear  it  to  the  heart  of  the  artist  Hi^wer- 
lover.    In  this  respect,  it  surpasses  even  L.  speviusutn. 

21.  aar&tum,  Lindl.  Gold-banded  Lilt.  Japan  Lilt. 
Fig.  1283.  Bulb  perennial,  globose:  stem  2-4  ft.  high: 
Ivs.  20-30,  scattered,  5-nerved  :  fls.  in  a  short  raceme, 
with  bracteolate  pedicels,  spreading;  segments  much 
reflexed  and  somewhat  twisted,  white,  more  or  less 
marked  with  bands  of  yellow  and  spots  of  purple 
strongly  papillose.  Japan.  In  sundry  varieties  illus 
trated  as  follows;  Gn.  15:183;  16:212;  39,  p.  455;  50,  p 
148.  R.B. 21:25.  F.M.  1871:514.  R.H.  1875:10;  1807:371, 
El.  15.  B.M.  5338.  A.G.  20:525.  A.F.  7:43.  Gng. 
2:107;  4:53.  G.C.  III.  25:303.-Several  garden  varieties 
have  been  described  with  botanical  names,  though  none 
seems  to  be  equal  to  the  distinction.  Trtide  varieties 
are :  imperiale,  macrdnthum,  pictum, 
platyphyllum,  rutro-vittatum,  riibrum, 
specidsum,  virginale,  virginale  album, 
Wittei.  The  (i..hl-bandi-d  Lily  is  a  fav- 
orite in  American  gardens,  where  it  is 
used  in  large  quantities.  It  appears  to 
best  advantage  massed  and  scattered 
amongst  moderately  tall-growing  shrubs. 
It  is  of  comparatively   easy  culture,  but 


1287.  Lilium 


1289.   Lilium  pardali 


IXH). 


El.  38.  B.M.  1237.  F.  1873:13. -A  thoroughly  old- 
fashioned  and  remarkably  useful  plant.  It  lives  and 
thrives  from  year  to  year  in  the  open  border,  where  it 
should  be  planted  in  masses. 

Var.  spl6nd£n9,  Leicht.  A  fine  variety  of  more  robust 
habit,  with  longer-flowering  spikes.  Gn.  27:480  and  p. 
1.52.  F.S.  19:1931  (toodark  colored).  This  is  to  behighly 
recommended.  In  most  gardens  it  should  be  substituted 
for  the  ordinary  Tiger  Lily. 

Var.  plen^scens,  Wangh.     An  odd  double  var.     R.H. 

1873:10   (g 1).     F.  1S71:25.    F.S.  19:1995.    Other  vars. 

are  Fdrtuuei  and  Llshmanni, 

20.  H6nryi,  Baker.    Fig.  1282.    Bulb  globose :  stem  2-6 

ft.  high:  Ivs.  lanceolate  below,  more  ovate  above:  inflo- 
rescence a  lax  corymb  of  4-8  fls.,  bracteateatthebase:  fl. 
dark  reddish  yellow,  marked  with  a  few  irregularly  scat- 
tered brown  spots.  Ichang,  western  China.  Gn.  40:830 
(fine);  55,  p.  233  (fine).  G.C.  III.  8:.380.  B.M.  7177  (too 
light-colored).  — Recently  introduced  to  cult.,  and  un- 
questionably one  of  the  best  Lilies  known  for  general 
garden  culture.  The  price  of  the  bulbs  still  keeps  many 
persons  from  planting  it,  and  many  others  from  massing 
it  in  large  quantities,  as  it  should  be  used  for  the  best 
efl^ect.  Still  it  propagates  so  freely  and  proves  so  hardy 
that  it  will  undoubtedly  soon  become  cheaper,  and  find 
its  way  into  common  use.     In  habit    and  general    ap- 


does  not  live  and  thrive  indefinitely,  as   L.  speriosnni, 
Menri/i  and  tigrinum  do. 

22.  specidsum,  Thunb.  (L.  lancifMinm,  Hort.).  Fig. 
1284.  Bulb  perennial,  globose:  stem  2-4  ft.  high,  stiff: 
Ivs.  12-20,  scattered,  very  short-petiolate,  oblong-lanceo- 
late, 5-7-nerved:  fls.  3-10,  racemose,  on  divaricate,  brac- 
teate  pedicels,  white,  more  or  less  suffused  with  pink  and 
dotted  with  red,  strongly  papillose  toward  the  center; 
perianth  segments  much  revolute.  El.  13.  B.M.  3785. 
Gn.  25:425;  33,  p.  289;  45:947  and  p.  90  (fine) ;  45,  p.  91; 
47,  p.  19.  R.H.  1843:492.  B.R.  23:2000.  This  is  prob- 
ably the  best  species  of  all  for  general  cult.  It  is  thrifty 
and  hardy,  especially  var.  ruhrum.  The  habit  of  the  plant 
and  flower  is  delightfully  free  and  informal.  The  white 
and  the  red  varieties  are  both  grown  extensively  by  the 
florists,  and  cut  for  sale.  It  has  been  extensively  im- 
ported from  Japan.  There  are  numerous  trade  names 
current,  most  of  which  do  not  stand  for  important  va- 
rieties. The  ones  of  greatest  concern  are  Mel-p6mene 
and  Ersetzeri.  The  Lily  known  as  "Opal"  is  a  form  of 
this  species. 

Var.  riibrum,  Hort.,  is  a  fine,  extra  strong  growing 
sort,  with  darker  pinkish  red  fls.,  and  is  the  best  for  gar- 
den culture.    Gn.36:72C. 

Var.  Album,  Hort.  (L.prcecox,  Hort. ),  is  white  or  nearly 
so  and  less  thrifty.    P.M.  8:127. 
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SUBUESrS    IV.      MAKTAGON. 

A.  Foliage  mostly  trhorled. 

B.  Lvs.   in  xmull   whorls  of   lese 

than  S  or  partly  scattered ..  .2.'..  Columbianum 
BB.  Lvs.  nearly  all  in  large  whorls 
of  8  or  more, 
r.  Bulb      large,     horizontally 

elongated 24.  pubenilum 

cc.  Bulb  small, globose. 

D,  Fls.  purplish  or  whitish. -ir^  Martagon 

DD.  Fls.  yellow,  spotted 2(>.  maculatum 

HDD.  Fls.  mostly    reddish    or 
dark  orange. 
E.   Color  reddish  or  yel- 
lowish,   dull    black- 
spotted  27.  superbum 

EE.   C  ol  or  orange-yellow, 
with   distinct  round 

dark  spots 28.  pardalinum 

AA.  Foliage  not  whorled. 

B.  Form  of  h'S.  lanceolate ;  ncrres 

many 2il.  monadelphum 

BB.  Form   of   Irs.    linear;    nerves 
one  or  fete. 
c.  Ijvs.  crowded. 

D.  Perianth  segments  rather 
broad. 

E.  Fls.  red  or  yellow 30.  Maximowiczii 

EE.  Fls.  creamy  white 31.  testaceum 

DD.  Perianth   segments    nar- 
row. 
E.  Fls.  tvhitish  outside.. 32.  pomponium 

EE.  Fls.  red  outside 'U.  Chalcedonicum 

cc.  Ijvs.  scattered 'H.  tenuiiolium 

23.  Columbianum,  Hort.  (L.  SAyi,  Niitt.  L.  parvi- 
flnnnn,  Holz.).  Bulb  perennial,  ovoid,  small:  stem 
l'.2-3  ft.  liii^li.  slender:  lvs.  few,  mostly  in  whorls  of 
4  or  .">,  the  ui'per  ones  frequently  scattered,  oblanceo- 
late,  acute:  Us.  2-3  or  more,  umbellate,  on  slender  nod- 
ding pedicels;  perianth  lK-2  in.  long,  bright  orange, 
thickly  spotted  with  small  purplish  dots;  segments 
lanceolate,  reHexed.  Ore.,W.ash.  EI. 31.  F.M.  1874:136, 
as  L.  parviflorum  (not  characteristic).  — Not  uncom- 
mon in  garden  collections,  where  it  succeeds  as  well  as 
any  of  the  Pacific  coast  species.  It  is  so  slender  of 
stem,  sparse  of  foliage  and  small  of  flower,  as  grown  in 
eastern  gardens,  that  it  does  not  give  any  mass  effect. 
It  looks  best  mixed  in  the  border  with  hardy  perennials. 

24.  pub6nilum,  Dnchr.  [L.  Califdrnicnm,  Hort..  not 
Dot. lb.  />.//» HI /«)/(/()■). Roez.&Leicht.  L. Bloomeriiinum, 
Kell.).  Fig.1285.  Bulb  large,  thick:  stem 3-5 ft.  high:  lvs. 
in  4-U  large  whorls  of  10-1,^  lvs.  each:  fls.  6-10  or  more, 
in  a  large  panicle,  on  nodding,  divaricate  pedicels, 
bright  orange-red,  thickly  marked  w'ith  darij  spots; 
segments  strongly  reflexed.  Calif.  El.  32.  F. 8.19:1973. 
Gn.  20:314  and  p.  568.  — A  noble,  dignified,  commanding 
plant,  and  one  which  ought  to  be  cult,  oftener.  Eather 
formal  in  appearance. 

25.  THArtagOU,  hmn.  {L.  Dalmdtieum,  Vis.).  Turk's 
Cap  Lily.  Fig.  12HC.  Bulb  perennial,  ovoid:  stem 
21^-5  ft.  high :  lvs.  in  2— t  whorls  of  6-9  each,  sometimes 
a  few  scattered,  sessile,  with  7-11  nerves;  fls.  3-20,  in  a 
long,  loose,  bracteate  raceme,  nodding,  fragrant,  vary- 
ing in  color  from  purple  to  dirty  white,  spotted  or  un- 
spotted; segments  lanceolate,  strongly  revolute.  El.  33. 
Gn.  23:371;  38,  p.  393;  44:927  (as  L.  Dalhansoni). 
B.M.  872  and  1634.  F.M.  1874:1.36.  F.S.  20:2127  (as 
Martagon  />n?mn((C»(m).  — Much  cult,  in  Europe,  less  in 
America.  It  has  many  hnrticultural  varieties,  but  the 
only  one  in  our  (•at;iloguis  is  album.  Tho  jdant  is  vig- 
orous, upriglit  iiiiil  thrifty,  witli   g 1  foli;ige,  but  the 

fls.  are  small,  dull-ciilored  and  not  showy,  as  compared 
with  our  more  popular  kinds. 

26.  maculitum,  Thunb.  (L.  Hdnsoni,  Leicht.).  Fig. 
1287.  Bulb  perennial,  globose,  compact:  stem  3— t  ft. 
high :  lvs.  oblanceolate,  acute,  frequently  in  a  single 
whorl  of  8-12,  or  some  scattered,  sometimes  several 
whorls:  fls.  4-12,  in  a  loose  raceme,  on  erect,  spreading 
pedicels,  brightoriinge,  conspicuously  spotted  with  pur- 
ple on  the  lower  half .  Japan.  El.  34.  B.M.  6126  (good). 
Gn.  29,  p.  287.    R.H.  1883,  p.  296. -One  of  the  thriftiest 
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and  hardiest  species  known.  It  is  a  trifle  high-priced 
for  general  planting,  but  is  worthy  a  place  in  every  gar- 
den. It  is  one  of  the  most  formal  and  dignified  of 
Lilies. 

27.  superbum,  Linn.  American  Turk's  Cap  Lily. 
Fig.  1288.  Bulb  large,  globose:  stem  3-6  ft.,  tall,  erect: 
lvs.  often  in  whorls,  sometimes  more  or  less  scattered, 
3-5-nerved :   fls.  6-12,  or  even  more,  paniculate,  bright 

rciMUh  i>i:umr,  isiiicuously  spotted;    perianth   seg- 

iji-  III-  l:n l.iif,  jii-utr.    Canada  to  Georgia  and  west  to 

tlir  .Mi-~is-i|.|ii  riv.  1-,  El.  26.  B  M .  1)36  I  good ) .  L.B.C. 
4:;;:;:)  la-  y..  •uiliimnule}.  Gn.  30,  p.  8  (fine);  30:551 
(fine) ;  3,S:7S1.  Mn.  8:1  (fine).  — Frequently  cult.  Useful 
in  borders 

Var.  Caroliniinum,  Chapm.  {L.  Carolinidnum, 
Michx.).  Smaller,  more  slender,  with  fewer  fls.  and 
broader  lvs.  A  southern  variety,  in  dry  woods,  Va.  to 
Fla.,  and  west  to  La. 

28.  pardalinum,  Kellogg  {L.  Califdrnicum,  Domb.). 
Fig.  lJ>s|i.  BulO  short,  rhizomatous:  stem  2-3  ft.  high: 
lvs.  mostly  near  the  middle  of  the  stem,  in  3-4  whorls 
of  9-12  lvs.  each,  witli  a  few  scattered:  fls.  3-10,  loose 
corymbose,  on  Ioiil.'.  nodding  pedicels,  bright  red  with 
orange  toward  the  ceiittr,  strikingly  marked  with  large 
purplish  brown  sj.ots;  perianth  segments  strongly  revo- 
lute, somi-wliat  pai>iliose.  Calif.  El.  28  and  29.  F.M. 
1872:33  (as  /,.  Wasliiinjtoiii&yuim).  Gn.  20:312  and  p.  526. 
—  A  magnilirint  garden  flower,  not  commonly  grown, 
though  ailapted  to  general  cult.  Var.  angustifolium, 
Kellogg,  has  narrow,  scattered  lvs.  Var.  Warei,  Hort., 
has  yellow  fls.    Gn.  29:547. 

29.  monad^lphum,  Bieb.  {L.  SsovilsiAnum,  Fisch.  & 
Lall.  /,.  Coh-liii-iiiii.  Hort.).  Bulb  perennial,  ovoid: 
stem  2-."i  ft.  high  :  lvs.  30-50,  scattered,  linear-lanceolate 
or  oblanceidate,  many-nerved:  fls.  2-12,  sometimes 20-30, 
in  a  raceme,  nodding,  bracteate,  fragrant,  yellow,  with  a 
few  small  spots,  and  tinged  at  the  base  and  tip  with 


1290.   Lilium  pomponium  (X  ]i).     No.  32. 

purple.  Persia.  EI.  36  and  37.  B.M.  1405.  Gn.9:9(as 
L.  Ssovitsiantim.) ;  39:796.  G.C.  III.  16:129.-A  pretty 
S];ecies,  but  not  much  grown  in  this  country.  Var. 
L6debouri,  Baker.  Dwarfer  than  the  species,  with  nar- 
rower linear  lvs.    Caucasus. 
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30.  Maximbwiczii,  Regei  {L.  Le'ichtUni,  Hook.  L. 
Pseudo-tiijiiiiKin,  Can-.  |.  Bulb  globose:  stem  2-3  ft. 
high,  slender.  <U*('iniiIt(*nt  at  base:  Ivs.  30-40,  scattered, 
linear,  H-nerved:  tls.  tew,  in  a  loose  corymb,  on  spread- 
ing pedicels,  bright  lenion-yellow,  light  orange  or  red, 
thickly  dotted  with  dark  purple  and  tinged  with  purple 
on  the  outside;  segments  strongly  revolute.  Japan.  El. 
39  and  40.  B.M.  5673.  I. H.  15:540.  R.H.  1807:410.  F.S. 
17:1736,  yellow  variety.  Gn.  21:331,  yellow  variety ;  42  p. 
M13  (not  typical).— A  fine  garden  plant  having  much  the 
siiMie  habit  and  cultural  qualities  as  L.  tigrhnim,  but 
tending  more  to  yellows  in  the 
lis.  There  are  several  horticul- 
tural varieties,  but  they  are  not 
generally  offered  in  America. 

31.  testiceum,  Lindl.  (L.  Tsa- 
fn^Uhtton,  Kunze.  i.  eirehiiiit, 
Hort. ).  Nankeen  Lily.  Bulb 
globose:  stem  2-6  ft.  high:  Ivs. 
60-100,  scattered,  linear,  3-5- 
nerved  :  fls.  2-10,  umbellate, 
r:\ther    crowded,     iinddinL-*,     fra- 


destined   to  become   more   popular  in  America.     Here 
belongs  L.  Betdretchi. 

34.  tenuifdlium,  Fisch.  Siberian  Coral  Lilt.  Bulb 
small,  globose:  stem  1-2  ft.  high,  slender:  Ivs.  20-50, 
scattered,  very  narrow-linear,  with  revolute  margins: 
fls.  1-20,  racemose,  nodding,  rich  scarlet,  self-colored; 
segments  much  revolute.  Siberia.  El.  42.  B.M.  3140. 
L. B.C.  4:358,  as  L.  pumilum  (poor).  — A  deserving  fa- 
vorite. Very  easily  prop,  either  from  seeds  or  bud 
.scales.  Fine  for  massing.  Especially  suitable  for 
beginners. 

SUBGENUS  V.      PSEUDOMARTAGON. 

A.  Pi^rUmtli     narrow:     segments     only 
xliiihllii  siireading  ut'the  tip. 

n.   Fls.,l„il  n;l,!i^h  hroH-n 35.  Grayi 

BB.   7'7n.  hrn/lil  r,il<li\h  brown ,36.  parvum 

AA.  Periii iifh  .•<ptraf(nni :   .Pigments  rotate 

spreading  or  sliglitly  reetirved 37.  Canadense 

35.  Gr4yi,  Wats.  Lvs.  lanceolate,  in  whorls  of  4-8: 
lis.  few  or  solitary,  lH-2  in.  long,  dull  reddish  brown  or 
orange  covered  inside  with  purplish  spots.  Va.  and  N. 
Car  (_TFl:li».  B.M.  7234. -Becoming  somewhat  com- 
mon in  gardens.  Closely  allied  to  L.  Canadense,  but 
thoroiighh  distinct  as  a  garden  plant.  Not  showy,  but 
ittrutne  to  the  amateur.    Of  easy  cult. 

i(     p4rvum,   Kellogg   (£.   Canadense,  var.    Wdlieri. 

I     laninhnse,  yar.  pdri'um}.     Fig.  1291.     Bulb  of  i. 

(   iiKuUnsc:   stem  1-2  ft.  high:  lvs.  partly  whorled,  or 

upper  ones  scattered;  fls.  few  or  many,  upright  or 

nearly  so,  bright  reddish  orange,  thickly  dotted. 

Sierra  Nevada,  Calif.     El.  30.     B.M.  6146.     F.S. 

21  2192.    J.H.  III.  31:113   (poor). -A  pretty  and 

interesting    species,  but   not    sufficiently  showy 

in  cult,  to  suit  the  average  gardener.    Var.  flore 

pleno  is  offered. 

37    Canadense,  Linn.    Fig.  1292.    Bulb  annual, 

ibizomatous:    stem  1-4  ft.  high,  slender,  erect: 

1\  s     oblanceolate,     acute,     5-7-nerved,     usually 

mostly  in  whorls:  fls.  1  to  several,  usually  some- 

\\hat  umbellate,  2-3  in.  long,  in  various  shades 

of  yellow,  orange  and  red,  with  numerous  dark 

spots.    Eastern  N.  A.,  from  New  Brunswick  to 

and    west    to   the    Mississippi    river.    El.  27.    tin. 

54-1  (good)  ;    34,    p.  182.    B.M.  858   (poor). -A    good 

;ues  tor  garden  use.     Excellent  for  massing  or  for 

-ttering  in  borders  of  shrubbery  or  of  hardy  peren- 

Is     \  ariable.     Var.  nibrum  has  red  fls.    Var.  fl&vum 

liiteinn)  has  yellow  fls.    B.M.  800. 
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1291.    Lilium  parvum.    Nat.  oi2,>.  1292     Lilmm  Canade 

An  old  Howe!     (  <  '  i  ) 

grant,  creamy  yellow,  with  s  jmetimes  a  few  minute 
reddish  dots.  El.  44.  B.R.  2.y  11  (too  highlj  colon  d) 
P.M.  10:221.  — Not  known  in  the  ftild  state  and  geueiillj 
said  to  be  a  hybrid  between  L  candidum  and  Choice 
donicum.  If  this  is  a  true  hybi  d  it  is  the  onlj  one 
known  in  cult.  A  flue,  stately  plant,  with  unusually 
attractive  flowers. 

.32.  pompdnium,  Linn.  {L.  ruhrum.  Lam.).  Pig.  1290. 
Bulb  ovoid,  with  several  lanceolate  sciles:  stem  2-3  ft. 
high,  thick,  stifl:':  lvs.  100  or  more,  scattered,  narrow- 
linear:  fls.  2-15,  racemose,  nodding,  often  bracteolate, 
cinnabar-red,  thickly  spotted  and  papillose  within,  fra- 
grant. N.  Italy  and  S.  France.  G.C.  III.  8:51.  Gn. 
20:307  (fine).  EI.  45. -Adapted  to  the  hardy  border, 
where  it  shows  well  in  masses  or  scattered.  An  excel- 
lent Lily  for  garden  planting,  especially  the  yellow  var. 
auiBum,  Hort. 

Var.  FyrenUcum,  Baker  [L.  Pyrendicuni,  Gouan). 
A  more  robust  plant,  with  wider  lvs.  distinctly  3-nerved : 
ds.  larger,  yellow.    Pyrenees.    El.  4G. 

33.  Chalced6nicum,  Linn.  Bulb  ovoid:  stem  3-4  ft. 
high,  stiff:  lvs.  100  or  more,  crowded,  3-5-nerved,  with 
the  edges  and  veins  below  distinctly  papillose:  fls.  few 
in  a  raceme,  nodding,  bright  red.  unspotted,  or  some- 
times with  minute  dots,  rarely  yellow.  Greece.  El.  43. 
F.S.  21 :2160.    B.M.  30. -An  eicellent  garden  plant,  and 


X     f  inei  tfs.  tinged  tvith  red 38.  cordifolium 

i\     Loan  lvs.  clear  green 39.  giganteum 

s  cordifdUtiin,  Thunb.  Bulb  perennial,  globose:  stem 
i-4  tt  hip,h  :  lvs.  at  the  base  cordate,  long-petiolate, 
tinged  with  red;  stem-lvs.  cordate-ovate,  short-petiolate: 
(Is  3-10  in  X short  raceme;  perianth  narrow,  fuunelform, 
-1  in  long,  white,  with  large,  violet-brown  patches  on 
the  lowei  half  of  the  outer  segments.  .Japan.  El.  1. 
GL  III  8  41.  B.M.  6337.-Sometinies  found  in  collec- 
tions, but  difficult  of  cult.,  particularly  in  this  country. 

39.  giganteum,  Wallich.  Bulb  globose:  stem  4-10  ft. 
high  :  radical  lvs.  green  ;  stem  lvs.  12-20,  scattered, 
ovate,  acute,  deeply  cordate  at  base,  reticulate  veined, 
petiolate:  fls.  12-20  in  a  raceme,  slightly  nodding,  white, 
tinged  with  purple  inside  and  green  outside,  fragrant, 
4-5"in.  long.  Himalayas.  El.  2.  G.F.6:376.  B.M.  4673. 
F.  1874,  p.  79  (poor).  R.  H.  1861,  p.  310.  I.H.I,  p.  11. 
G.C.  III.  8:47  (good);  16:754.  Gn.  8,  p.  504  (c.  p.) ;  34,  p. 
269  (good);  52,  p.  226  ;  54,  p.  186  (doubtful  ).-P"ound 
only  in  large  collections.    Very  difficult  of  cult. 

L.  avenaceum,  Fisch.  One-2  ft.  high:  lvs.  few,  scattered  or 
somewhat  whorled:  lis.  few,  nodding,  small,  revolute,  bright 
reddish  yellow,  with  a  few  tine  dots.  Gn.  tM.  p.  85.  Japan,  Kani- 
chatka  and  vicinity. — L.  Bakeridnum.CoU.  &  Hems.  An  In- 
dian species  not  yet  in  cult.  Belongs  in  subgenus  Isolirioii-— 
L.  Boldnderi.Wmso'a.  Bulbovate:  stem6in.  to3ft.  high;  fls.1-2, 
horizontal  or  slightly  nodding,  dingy  purple  or  dark  brownish 
red,  dark-spotted,  about  1  in.  long.  Calif.  Rare.  A  line  curi- 
osity for  the  collector,  but  not  .i  gardener's  plant. —i.  calldsum 
Sieb.  &Zucc.  Bulb  small,  perennial:  stem  1-3  ft.:  Ivs.  30-40, 
scnitered.  linear.  3-5-nerv(-d;    tls  2-1'^  in  a  narrow  raceme,  on 
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nhort  nodding  pedicels,  brigllt  scarlet.  Japan  and  Loo-Choo 
Islands.— i.  VanUfitictim,  Bernli.  Bulb  ovoid:  stem  2-3  ft.: 
\V8.  30-40,  scattered,  m:in.v  mrvod.  with  ciliato  iiKirKins:  tts.  ra- 
cemose, nodding,  '_'  in  I'Hi^',  i'r;in;,'r  orri-il.  Kiiri-pr..  Rare  in 
cult.  El.45.-i.  Chirl'"!.  ,i,i,'.\i..,i  -I;  i.riniuliimin.— i.  XIa- 
vidi.  Duch.  Known  ..nly  in  li.rl.iiriuin.— A.  l>,i,ii;iiii.  Frani'liet. 
A  Chinese  species  reci-utly  ili.sto\fied.  and  nut  yet  offered  for 
sale.  Fls.  wine  red,  somewhat  the  form  of  L.  longidonim.— iy. 
Fargesi,  Franchet.  Small,  long,  yellow  Hs.  Subgenus  Marta- 
gon.  Recently  from  China,  and  not  yet  in  the  trade.—//,  formo- 
sum.  Franchet.  A  species  recently  discovered  in  China,  resem- 
bling L.  bulbifenim  and  elegans,  but  having  white  tls.  Not  in- 
troduced.—L.  Lankongi'iise,  Franchet.  Newly  discovered  in 
Yun-nan,  China.  Not  introduced.  Subgenus  Martagon.— /./, 
Lowi,  Bakfr  \  ii-w  l^nrinese  species,  having  2-3  white  tls. 
somewhat  r'  .  n'l  .  _■  I  '-indidura.  Not  yet  introduced.  B.M. 
7232.  (in.  1.  '  '•<  III.  U:121.—i.  7nart«imt(,m,  Kellogg. 
Bulb  small, .  i'Li..  .il  -i.  Ml  litw:  Ivs.  usually  scattered,  narrow, 
often  obtuse.  iU.  ^uLt.uy  ur  few,  horizontal,  1-2  in.  long,  deep 
reddish  orange,  spotted.  Calif.— X.  medeololdes.  Gray.  Stem 
slender,  1-2  ft.:  Ivs.  several,  sometimes  whorled,  sometimes 
scattered:  fis.  1-3,  with  short,  erect  pedicels,  funnel-shaped, 
liright  orange-red  with  a  few  spots.  Japan,  Korea.  Rare  or  un- 
known in  cult.—/..  i,iir,:hil,',  Fr:iin'het.  Anew  species  of  the 
subgenus  Cardiocriimiu  r.-mily  f.iund  in  Su-Tchuen,  China. 
Not  introduced.- iv.  itnirn'rhiininti ,  Franchet.  Recently  dis- 
covered in  China.  Said  toll.-  .1  "  ni:t:;nitl''<Mit  -aperies,  recalling 
L W.allichi.auum  "  Not  yet  in  lli--  li:..l.-;  „,i,.l„„i,  H..rt. 
Bulb  oblong,  subrhizom<atoiis,  wii  h  .rnuij'-il  .i  iipf  ^^nl  Imn-eo- 
late  scales:  stem  18-24  in.lii^'li:  K  ,  1;um  .  "Kii^-  ~.  ;il  i.t.-.I  and 
in  whorls:  fls.  10-20,  bright  .v.ll.nv  uiih  lu.uiy  r..l  l.vnwn  duts. 
Not  in  American  gardens.-/..  n,-r,,l.  „l,i!r,  V,u-Ay  I'.nll.  iliizo- 
matous:  stems  2-4  ft.:  Ivs.  s'':iiii-nn:;  l„l,.\v,  Imi  inuln>rUat 
the  middle  of  the  stem,  Iaiir.-,,|M..,  mnlo:  iK  f..«-  t.i  l.i,  nrange- 
red,  Willi  ■■vini-<..n  ti!.«  rill. 1  l^lpk  M"'!-^  '''''I  -  I .  <„iir,icciiin, 
Fr;[i'''"!        '    ' -'■      '■'    ""'li     i''-    ..■.'•!i.l     1 !  n.duced.~i/. 

o,-,/y  .',.•••..•;:  ,      I    I  hii    ['.II    ,  I  I     ]■,  ■    '11 trred,  lanceo- 

hit.-  I ,11        ll      -.I,;.'    [iiiiii.  ;      ;;,i|.,  ,i    ..r    iLMi!'.     i .  .1  :ile,  purplish, 

till;;,.!  ,nili„;u.Li  luiuaih lu..  lUi.il  .I..I  u.i  iii.,i.k..    Western 

Himalayas.  Not  in  cult.  Ki.  :k—L.  papilUfcruin,Fv&nehet.  A 
recently  named  species  from  Yun-nan,  China.  Not  in  the  trade. 
Fls.  dirty  red.  Belongs  with  L.  speciosum,  etc, — L.  polyphyl- 
lii.iii,  D.Don.  Three-4ft.  high:  Ivs,  4n-fill,  scattered:  fls.  4-10,  in 
a  loose  raceme,  on  noddiiiu'  1....11.  .Is.  yillow,  with  piirplish 
spots.  Himahiy.as.  I.H.  :;.•  :.i.,.  /.,  rrunullnum.  Baker.  A 
new  species  from  Burma,  willi  ii.il.-  v.  ll..\v  (Is,,  somewhat  re- 
sembling L.  Nepalense.  B.M.  7227. -L.i'«rrfwi,Waugh.  Bulb 
like  L.  Colurabianum:  stem 2-5  ft.  high:  Ivs.  laneeol.ate,  mostly 
in  whorls:  fls.  few  to  10,  horizontal,  orange-red,  thickly  dotted, 
fragrant.  Washington  and  British  Cohimbia.— i.  Sntchuense. 
Franchet.  A  new  lily  of  the  tenuifolinm  style,  with  1-4  reddish 
orange  flowers  spotted  with  hln.k,  K iitly  discovered  in  Su- 
Tchuen,  China:  not  intr...lii.  ..l  I'.M,  7715.— i.  Taliense. 
Franchet.  A  recently  discoMiv.!  .spcns  .it  the  subgenus  Mar- 
tagon. Pis.  white  or  whitisli.  (.'Iiiua.  Not  in  commerce.— i>. 
Yunnanense,  Franchet.  A  white-rid.  species,  somewhat  resemb- 
ling L.  Japonicum  recently  discovered  in  China.  Not  yet  in  the 
trade.  p.  A.  Waugh. 


LILAC.    See  Syringa. 
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LILY,  in  the  narrowest  .sens 
Liliiiiii,l.ut  the  i.opular  name 
].hiMt,s  outsiiii-  till-  faiiiilv  Liliiu'i-a..  .Many  .,(  tliiiii  l.rl..ii- 
t.i  the  Amaryllis  family.  Airican  Blue  L.,  A,jiii>inilhiis 
nmhrUatiis.  African  Corn  L,,  I.rio.  Amazon  L.,  A'»- 
charis  Amazniiica .  American  Turk's  Cap  L.,  J/iliiim 
siiperbnin.  Atamasco  L,,  Zrplntrn  iilhts  Atmii'iaeo.  Bar- 
bidoes  L.,  nippt?astrii>ii  I'qiiisli-r.  Belladonna  L.,  .\>na- 
nillix  Jlelhiiloiind.  Bengal  L.,  I'l-iimm  Imi'iifnliiim. 
Bermuda  L.,  Liliiim  Il.nri^ii.  Black  L.,  Fi-itill.iria 
Ciimlshittrriisis.  Blackberry  L.,  /I,l,i,ini inlii  rhi,i,n- 
sis.  Bourbon  L,,  Lilimn  cuiiiUiIkiii.  Brisbane  L.,  En- 
rtieles  siilvestris.  Calla,  h.,  Nirhii i;liii  .KIJnopi,;i .  Cape 
L,,  nrbnim  Cirpense.  Checkered  L,,  FritiUitrin  Mele- 
(iqris.  Climbing  L.,  Glorinsn  anil  Lilhoiid.  Common 
White  L.,  Liliitm  ,-<iii,lii!iiin.  Day  L.,  tlie  bliie  and  white 
ones  an-  Finikin.-,:  the  v.-U.iw  ami  .iram,'e  ..ms  Ilrinero- 
•-■iilis.  Easter  L.,  Lilium  Ilan-isii.  Fairy  L.,  Zepliii- 
rinilhi'sroseii.  Ta.ya.lh.,  Onilthogiiliim  .1  rnlilrion .  Gol- 
den-banded L.,  Lilium  11 II  rain  III.  Golden-rayed  L., 
Lilimn  iniriilinn.  Guernsey  L.,  Xiriiw  Sn riiieiixi.i. 
Jacobean  L.,  Spreki'lln  f,iriiiiisis.<iiini.  Kaffir  L.,  .Vc/iLni- 
slii/i.<  i-orriiii'ii.  Mariposa  L.,  <''iln,  Imrtn.^.  Martagon  L,, 
Lilium  .Uiirlinioii.  OTB.nge  L.,  Li li ii in  rriH.ii iii .  Peru- 
vian Swamp  ij.,  Ziphiiiniilhi  .-i  iiniiliihi.  Plantain  L., 
Finikin.  PoniL.,  A'^npJiar  oil renii.  Sacred  L,  of  China, 
jy,irri.i.-<i(.t  Tiisettii.YHT.nrii-nliitis.  Spider  L,  St.  Ber- 
nard's L.,  AnUierii-iim  Liliiii/n.  St.  Bruno's  L.,  P/nii- 
dixfii  Liliiixtiniii.  St.  James'  L..  Sprekelia  formo.'!ii!- 
sima.    St.  Joseph's  L.,  Lilium    eundidum.     liger  L., 


Lilium  ligriniiin.  Turban  L.,  Lilium  pomponium. 
Turk's  Cap  L.,  Lilium  .Minluipni.  Water  L.,  JVijmphirii. 
White  L.,  Lilium  iiiiulidnin. 

LILY-OF  -  THE  -  mCAS,  Al.-<tr(emeria  Prlrgrina. 
See,  ulrni,  HgmeHOcalHs  (Ismenel. 

LILY-OF-THE-PALACE.    Hippecntrum  unlicum. 

LILY-OF-THE-VALLEY.    Convallaria  mnjalis. 

LIMATODES  (probably  from  the  Greek  for  meadow, 
referring  to  the  habitat  of  the  plants).  On-hiduciir. 
Similar  to  Calanthe,  but  the  spurred  labelhini  is  not 
adnate  to  the  column  but  closely  wrapped  around  it.  In 
Phajus,  and  in  Calanthe  also,  the  Ivs.  are  not  articulated 
to  the  stem  and  therefore  wither  on  the  plant  instead  of 
falling. 

After  resting  season  of  Limatodes  is  over,  say  from 
February  to  May,  shake  off  the  old  potting  material.  If 
plants  are  large,  divide  them  and  pot  them  moderately 
tight.  For  the  American  climate,  chop  finely  some  gooil, 
turfy  loam  well  mixed  with  old  rotten  cow  manure  and 
a  little  leaf  mold  and  sharp  sand  and  place  in  a  shaded 
house,  temperature  70^  to  1)0^.  Do  not  water  till  roots 
are  well  out,  and  sparingly  till  leaves  are  well  started. 
After  that  and  during  flower-sheath  growth,  they  will 
enjoy  profuse  waterings  and  spraying— water  with  weak 
liquid  at  intervals  of  10  days  or  so,  and  every  plant  will 
be  a  marvel  of  beauty. 

rdsea,  Lindl,  (Citliinlhe  rd.iea,Benth.).  Pseudobulhs 
4-8  in.  long,  pyriform  or  fusiform,  grooved:  Ivs.  8-18  in. 
long,  elliptie-ianceolate,  a.-uminate,  plicate;  scape  from 
the  base  of  the  pscudolmlli,  12-18  in.  long,  slender,  bear- 
ing a  many-fid.  villous  raceme:  fls.  large,  rosy,  IH  in. 
across  ;  sepals  ovate-lauceolate  :  petals  oblong,  acute  ; 
lip  1%  in.  long,  with  a  large  obovate-oblong  midlobe; 
base  yellow,  edged  with  scarlet.  Jan.  Burma.  B.M,  5,312. 
—  A  hybrid  of  this  species  and  Cnlanthe  iiesHta,  Lindl., 
is  cominoM  in  cultivation  under  the  name  Calanthe 
I'litrliii,  l.imll.,  which  see.  .John  Saul  said  L.  rosea 
bore  Ms.  as  large  as  those  of  Calanthe  Veifchii,  and 
more  brilliant  in  color. 

Heinkich  H.issELBRiNO  and  Wm.  Mathews. 

LIME.  The  use  of  l.ime  in  agriculture  antedates  the 
Christian  era.  In  iii...l.'vii  tinier  it  has  been  an  indis- 
pensable adjunct  ti.  |..ii;is-i,.,  |.h..^|.liaticand  nitrogenous 
manures  in  restonn^'  an. I  uiaintaiiiing  the  fertility  of 
immense  areas  of  soil  derived  from  sandstone,  granite, 
mica  schist  and  cert.ain  shales  and  slate.  Without  its 
use  the  wonderful  transformation  of  Limousin  in  France, 
the  sandv  regions  of  Germany,  and  particularly  the 
n.-lainatinii  o(  llie  s.nir  peat  ( lloeh-inoor)  soils  of  north- 
ern (ierminiy  w.iiild  have  been  ditlieult  or  impossible. 
I'vi-n  limestoTif  soils  sonietinies  become  so  lacking  in 
Lime  near  the  surface  that  they  staiul  in  great  need  of 
its  application. 

The  necessity  of  Lime  as  a  direct  food  for  the  higher 
orders  of  plants  has  been  indisputably  demonstrated. 
Its  physiological  role  is  of  the  greatest  significance.  It 
serves  also  as  an  indirect  food  by  transforming  or  set- 
ting free  other  soil  ingredients  which  plants  require. 
(1)  It  aids  in  transforming  the  nitrogen  of  organic  mat- 
ter and  ammonium  salts  into  nitric  acid,  which,  in  combi- 
nation with  potash,  soda.  Lime  and  magnesia,  furnishes 
most  plants  the  major  portion  of  their  nitrogen.  (2)  It 
appears  probable  that  liming  f;iv.>rs  symbiosis  and  the 
consequent  assimilation  of  atmnspheric  nitrogen  in  the 
case  of  clovers,  alfalfa  and  certain  other  legumes,  while 
it  may  have  an  opposite  effect  upon  others,  among  which 
may  be  mentioned  serradella  and  lupines.  (3)  Lime  at- 
tacks certain  more  or  less  inert  combinations  of  potash 
•and  of  pho.sphoric  acid  which  exist  in  soils,  thereby  ren- 
dering their  manurial  constittients  more  readily  assimi- 
lable. 

Noxious  iron  compounds  in  soils  are  so  acted  upon  by 
Lime  as  to  overcome  their  poisonous  tendency.  The 
presence  of  carbonate  of  lime  in  soils  prevents  the 
formation  of  sour  humus  and  consequent  injury  to  a 
large  class  of  agricultural  plants.  Liming  makes  clays 
more  friable  and  sandy  soils  more  compact,  thus  im- 
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I.  l>y  tin*  rtocculation  of  the 
\\ ;  1 1 .  ■  f  1 1  r;n  II  s  off  more  readily, 
.^.i--liiii-  IS  thus  diminished. 
-  Iiai4i  lu  be  h>st  or  changed 
soils euutuiuing Lime.  Large 
quantities  of  Lime  should  not  be  employed  upon  sandy 
soils  in  a  single  application.  The  repeated  use  of  highly 
magnesian  Lime  is  fraught  with  danger,  though,  applied 
occasionally  in  the  place  of  ordinary  Lime,  it  may  prove 
beneficial.  The  use  of  Lime,  whether  in  wood  ashes  or 
from  other  sources,  increases  the  tendency  to  alkalinity 
of  the  soil,  and  hence  makes  it  more  favorable  to  the 
development  of  potato  scab,  provided  the  fungus  which 
causes  the  disease  is  already  in  the  soil,  or  is  introduced 
into  it  upon  the  "seed  "  tubers.  The  disease  which  de- 
velops upon  turnips  and  certain  other  plants,  known  as 
"club  foot"  or  "club  root,"  is  lessened  to  a  marked 
degree  by  the  use  of  Lime  upon  the  soil. 

Lime  is  usually  applied  to  land  at  rates  ranging  from 
half  a  ton  to  two  and  one-half  tons  per  acre,  and  at  inter- 
vals of  from  four  to  six  years.  It  should  be  thoroughly 
worked  into  the  surface  soil  after  plowing.  Upon  sandy 
soils  it  is  applied  with  the  greatest  safety  after  com- 
posting with  organic  matter. 

The  value  of  Lime  in  preparing  composts  has  long 
biMii  known.  Mixed  in  layers  with  loam,  weeds,  mnck, 
ciKir^'-  ^tal'li'  iiKiuure  and  other  vegetable  or  animal  mat- 
t'l".  it  foinis  ill  a  few  months,  if  kept  moist,  an  excellent 
matrrial  tov  the  use  of  gardeners.  If  worked  over  a  few 
times  at  intervals,  the  operation  is  materially  hastened. 
The  introd\iction  of  a  little  common  salt  or  of  muriate  of 
potash  facilitates  the  process  by  virtue  of  the  formation 
of  carbonates  of  soda  or  of  potash.  In  order  to  prevent 
loss  of  ammonia,  compost  heaps  are  usually  kept  covered 
with  moist  earth  with  which  gypsum  or  land  plaster  may 
often  be  advantageously  mixed. 

The  influence  of  Lime  on  plant-growth  is  often  as- 
tounding. Lettuce,  spinach,  beets,  onions,  muskmeloiis, 
asparagus,  clovers,  timothy,  Kentucky  blue  grass  and 
poppies  are  almost  failures  upon  very  acid  soil  until 
liming  is  practiced.  Watermelons,  lupines,  serradella, 
cranberries,  rhododendrons,  azaleas,  the  Norway  spruce 
and  other  plants  might  be  cited  that  are  known  to  be 
injured  or  ruined  by  considerable  applications  of  Lime. 
Their  natural  home  is  upon  a  sour  soil.  The  Early  Rich- 
mond cherry,  though  helped  somewhat  by  liming,  suc- 
ceeds upon  very  acid  soil,  while  the  Black  Tartarian 
fails  under  similar  circumstances.  The  Delaware  grape 
is  more  in  need  of  Lime  than  the  Concord.  Blackcap 
raspberries  do  not  seem  to  be  helped  by  liming,  even 
upon  very  acid  soil,  though  the  Cuthbert,  a  red  rasp- 
berry, responds  to  the  treatment  in  a  marked  manner. 
The  quince  is  more  in  need  of  Lime  upon  acid  soils  than 
the  pear,  apple  or  peach.  The  American  linden  and 
American  elm  are  thankful  for  Lime  upon  acid  soils, 
while  the  white  birch  shows  utter  indifference  to  it.  The 
success  of  the  bpcoh  upon  tho  limestone  soils  of  Europe 
indicates  its  natural  Iminc.  ( 'iM-stiiut  trees  are  said  not 
to  thrive  well  on  !inn-stono  soils.  Gooseberries  and 
currants  are  niodenitily  litl|'t-(l  by  liming  on  very  acid 
soils.  Strawberries  exhibit  this  characteristic  only  in  a 
slight  degree. 

Rhode  Island  owes  its  reputation  as  the  home  of  Rhode 
Island  biiit  io  tlie  fact  that  this  grass  can  persist  upon 
soil  wlifTr  many  oili.r  grasses  fail,  and  hence  it  has 
won  in  tin-  st ruLriilt-  lor  existence.  Had  the  soil  been 
well  supi'lit-ii  with  Lime  it  is  not  probable  that  such 
would  have  been  the  case.  Upon  very  acid  soils,  there 
is  little  fear  that  the  poppy  would  ever  become  a  perni- 
cious weed,  as  is  the  case  in  many  of  the  wheat  fields  of 
Europe.  Such  soils  are,  however,  the  natural  home  of 
common  sorrel.  The  conditions  favorable  to  the  poppy 
are  also  favorable  to  wheat.  Barley  fails  upon  very  sour 
soils.  Oats  succeed  except  upon  extremely  acid  soil, 
though  even  soils  of  that  character  produce  good  crops 
of  rye  and  Indian  corn. 

He  who  will  use  Lime  intelligently  must  study  care- 
fully the  peculiarities  of  his  soil,  and  of  the  plants  that 
are  to  be  grown.  H.  J.  Wheeler. 

LIME  (FRUIT)  of  literature  is  mostly  Citrus  Limetta 
of  Risso,  or  Sweet  Lime,  which  is  now  regarded  as  a  form 
of   C.  Medica,     The   JSour  or  West  Indian  Lime  (dis- 


cnsse<l  below)  is  a  muclL  sourer  fruit  and  is  Citrus  Me- 
dica,  var.  ucida  i  s.t  ]..  :;j:..  Vol.  1),  Fig.  1293. 

The  Sour  Lime  i  -  a  u--  i  ul  member  of  the  orange  tribe, 
valuable  for  its  ami  hiiii-.which  are  prized  above  lemons 
in  tropical  countries  for  making  cooling  drinks  and  for 
cookery.  Limes  are  also  largely  used  in  the  manufac 
ture  of  citric  acid.  The  tree  is  low,  much  branched  and 
very  thorny,  thriving  on  poorer,  rockier  soil,  and  in 
closer  proximity  to  salt  water  than  other  members  of  the 
citrous  tribe.  In  orchard  planting  the  trees  are  set  about 
15x25  feet  apart,  and  cultivation  given  them  the  same 
as  for  lemnn  and  oranc:e  trees. 

The  vari.ty  ino^i  conmionly  grown  is  a  small-fruited^ 
very  proliTh'  -<mi  ,  ordinarily  grown  from  seed  and  called 
"West  hi'iian.'     The  fruits  of  this  sort  are  shipped  from 


1293.    Sour  L: 


acida  (X%). 


lower  Florida  and  the  West  Indies  to  Atlantic  coast 
cities  in  quantity  during  summer  and  autumn.  There 
are  several  good  varieties  beside  the  common  "West 
Indian,"  all  of  which  are  propagated  by  budding  or  graft- 
ing on  strong  stocks  of  various  kinds,  but  especially 
tipon  rough  lemon  and  sour  orange.  Among  the  best 
known  and  valuable  may  be  named  Tahiti,  which  has 
large,  smooth  fruits  almost  the  size  of  lemons  and  Sour 
Rangpur,  the  "Mandarin  Lime,"  in  shape  and  character 
of  fruit  much  like  the  China  Mandarin,  but  with  in- 
tensely acid  juice.  There  are  a  number  of  sorts  from 
India  being  experimented  with  in  Florida.  Init  which  are 
not  as  yetwell  tested.  The  Linn.',  in  alni'-st  all  varie- 
ties, is  more  tender  as  regards  cold  than  even  the  lemon, 
not  being  able  to  withstand  sharp  frosts  without  dam- 
age. The  Sour  Rangpur  (from  India)  is  an  exception, 
and  has  proved  to  be  almost  as  hardy  as  the  sweet  orange 
tree,  and  has  fruited  freely  in  the  upper  orange  belt  of 
Florida.  Doubtless  by  budding  or  grafting  Limes  on 
the  Cifnis  trifoliata  as  a  stock,  the  trees  will  be  able  to 
stand  more  severe  frosts  than  when  worked  on  more 
tender  roots.  e.  N.  Reasoner. 

The  Lime  is  but  little  grown  in  California.  In  early 
days  it  was  freely  planted,  largely  in  hedge  form  around 
orange  groves.  Its  susceptibility  to  injuries  from  low 
temperatures, which  did  not  harm  the  orange  and  lemon, 
caused  its  abandonment  in  our  chief  citrous  fruit  regions , 
and  no  effort  was  made  to  restore  the  acreage  in  frost- 
less  localities,  because  the  supply  from  Mexican  regions 
keeps  local  prices  so  low  as  to  offer  no  profit  to  Califor- 
nia growers.  At  present  the  Lime  has  no  commercial 
standing  as  a  California  fruit,  though  several  varieties 
are  grown  in  a  few  places  for  home  use. 

E.  J.  WiCKSON. 


LIMNANTHEMUM 

LIMNANTHEMUM  (Greek,  mars/t^/oH'fr).  Including 
Villdrsia.  Gentianaveie.  Floating  Heart.  About  20 
species  of  aquatic  plants,  widely  scattered  in  tropical 
and  temperate  regions.  They  have  5-petaled  white  or 
yellow  fls.,  borne  in  spring  and  summer.  Floating  or 
creeping:  Ivs.  ovate  or  orbiculate,  heart-shaped  at  the 
base,  rarely  peltate,  with  a  closed  sinus,  entire  or 
slightly  wavy :  peduncles  with  1,  2  or  many  fls. :  corolla 
wheel-shaped,  deeply  5-cut;  lobes  fringed  or  not;  sta- 
mens 5,  fixed  at  the  base  of  the  corolla.  Distinguished 
from  Menyanthes  by  having  the  capsule  4-valved  in- 
stead of  irregularly  2-valved.  Pour  hardy  kinds  are 
procurable  from  dealers  in  aquatics  and  native  plants. 

Limnanthemums  are  most  useful  ornamental  aquatic 
plants,  and  are  represented  in  cultivation  by  but  four 
species.  X/.lacunos urn  — Floating  Heart— is  the  hardi- 
est of  American  species;  its  mottled,  variegated  leaves, 
about  2  in,  broad,  are  very  attractive,  regardless  of  its 
dainty,  white,  miniature  flowers.  It  is  best  grown  un- 
der natural  conditions,  in  pools  and  still  water,  and  in 
water  about  2  ft.  deep.  It  may  also  be  grown  in  tubs, 
as  a  surface  covering,  with  a  few  tall  plants  in  the 
center.  Jj,  trachyspermnm,  commonly  known  as  the 
Fairy  Water-Lily,  is  a  much  stronger  grower;  Ivs.  deep 
green,  and,  when  grown  in  natural  ponds,  attain  large 
proportions, 4-6  in.  broad,  and  bears  innumerable  flowers, 
more  like  flakes  of  snow.  It  is  also  valuable  for  tub  cul- 
ture, similar  to  the  preceding  variety,  i.  Indicvm, 
commonly  called  Water  Snowflake,  is  undoubtedly  the 
most  interesting  and  attractive  of  any,  and  deserving  of 
most  general  cultivation.  The  leaves  are  of  a  light  green 
color,  heart-shaped,  and  it  produces  flowers  in  greater 
abundance,  which  are  much  larger  and  covered  com- 
pletely with  hirsute  glands.  These,  like  the  other  varie- 
ties, are  produced  in  clusters  on  the  petioles,  near  the 
surface,  and,  although  they  are  of  but  one  day's  dura- 
tion, they  are  produced  in  such  quantities  that  there  is 
never  any  lack  of  these  delicate  flowers  all  through  the 
season.  In  tub  culture,  this  variety  (or  species)  will 
soon  crowd  itself  over  the  edge  of  an  ordinary  tub,  and, 
although  the  leaves  no  longer  float  on  the  surface,  it 
does  not  affect  the  growth  or  the  proliferousness  of  its 
flowering.  When  grown  in  tubs,  the  latter  should  be 
filled  two-thirds  with  moderately  rich,  loamy  soil, 
covered  with  sand,  and  filled  and  kept  filled  with  water. 
All  three  species,  when  strong  enough  to  produce  flower- 
ing leaves  or  petioles,  produce  new  shoots,  as  each  clus- 
ter of  flowers  apparently  terminates  with  a  bud  and 
produces  leaves;  these,  when  strong,  produce  flower 
buds  and  leaf  buds  again,  and  thus  soon  reproduce 
themselves.  L.  trachyapermum  produces  a  cluster  of 
fleshy  roots, with  a  bud  from  single  leaves  in  fall,  which 
are  plentiful  in  Florida  in  the  season.  These  are  excel- 
lent for  distribution,  and  can  be  sent  safely  a  great  dis- 
tance. The  petioles  are  very  brittle  and  easily  snap  off, 
but  the  floating  leaf  soon  emits  roots  at  the  broken  end 
as  well  as  where  the  flower  buds  are  located;  thus  it  is 
very  free  and  proliferous.  These  are  very  desirable 
aquatic  plants. 

The  fourth  species,  L.  (or  Villarsia)  nymphoides,  is 
a  rampant,  weedy  plant,  although  its  mottled  foliage 
is  beautiful  and  the  flower  is  much  larger  than  those 
of  the  above  plants.  Its  habit  of  growth  is  also  dif- 
ferent: it  produces  runners,  and  rambles  over  an  im- 
mense space;  it  also  produces  seed  in  great  quantity, 
which,  when  ripe,  floats  on  the  surface  for  a  short  time, 
then  sinks  to  the  bottom;  it  is  best  confined  to  the 
limits  of  a  tub,  where  it  grows  freely  and  produces  its 
large  yellow  flowers  in  profusion.  It  is  hard  to  eradicate 
when  once  established,  as  it  is  perfectly  hardy. 

A.  Color  of  fls.  yellow. 
B.  Fls.  accompanied  by  clusters  of  tubers. 
lacimdsum, Griseb.  Stems  sometimes  10  ft.  long:  Ivs. 
purplish  beneath,  1-2  in.  long:  fls.  3-6  lines  across; 
segments  ovate,  acute :  seeds  smooth.  July,  Aug. 
Ponds,  Nova  Scotia  to  Fla.  and  La.,  west  to  Minn. 
B.B.2:622. 

BB.    Fls.  not  accompanied  by  clusters  of  tubers. 

nymphoides,    Hoffmg.   and    Link.     (Also  written   Z. 

nymphceoldes.)    Lvs.  2^  in.  broad  :   fls.  1  in.  across  or 

more ;    segments   obcordate,  short-fringed.     May-July. 
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Eu..  Asia;  nuturalizL-d  in  District  of  Oolumbia.  B.  B. 
2:G23.  (jii.  24.  p.  j^o.  — Simulates  Limuovharis  Hitm- 
boldtii  in  habit. 

AA,  Color  of  fls.  white. 
B.  Seeds  rough, 
trachysp6rmum,  Gray.  Stouter  and  larger  than  L. 
lacunosum  :  lvs.  cordate  orbicular,  thick,  entire  or  re- 
pand,  2-6  in.  long,  spongy:  tubers  thick:  fls.  6-10  lines 
broad.  Apr.-July.  N.  J.  to  Fla.  and  Tex.  B.B.  2:  623. 
—"Fairy  Water  Lily"  is  a  nursery  catalogue  name. 

BE.  Seeds  smooth. 
tndicum,  Thw.  Water  Snowflake.  Fls.  white,  yel- 
low towards  the  base  within ;  segments  fimbriated, 
densely  papillose,  without  a  longitudinal  fold  down  the 
middle.  Tropics.  Not  B.  M.  658,  which  is  a  yellow-fld. 
species.  y^^^  Tbicker  and  W.  M. 

LIMNANTHES  (Greek,  w«rA'7(.  flower).  Geraniiicif. 
Two  or  3  species  of  American  annuals  growing  near  the 
water.  Low,  diffuse,  rather  fleshy:  lvs.  pinnate:  Hs. 
white,  yellow  or  rosy,  solitary  on  axillary  peduncles,  1 
in.  across:  fls.  regular,  the  parts  in  5's;  sepals  valvate 
in  the  bud;  glands  alternating  with  the  petals;  stamens 
10:  carpels  distinct,  at  first  fleshy,  at  length  hard  and 
wrinkled,  indehiscent,  separating  from  the  short  axis: 
ovule  solitary. 

Douglasi,  R.  Br.  Lvs.  pinnate;  Ifts.  sharply  lobed  or 
parted  ;  lobes  linear:  petals  oblong-spatulate,  notched 
at  apex,  more  or  less  yellow,  white  toward  the  tip:  fr. 
smooth  or  slightly  corrugated.  Calif.  B,M.  3554.  B.R. 
20:1673. 

LIMNOBIUM  (living  in  pools,  from  the  Greek).  In- 
cluding Triiuiea.  Hydrocharidd.cece.  Three  or  four 
American  aquatic  herbs,  one  of  which  is  in  the  Amer. 
trade.  Stemless  plants,  spreading  by  means  of  runners, 
the  large  leaves  floating.  Monoecious,  the  fls.  arising 
from  spathes  borne  on  the  rootstock,  the  pistillate 
single  from  a  spathe  and  the  staminate  2— i  from  a 
spathe,  all  with  6  white  segments  or  petals,  the  inner 
ones  being  very  narrow;  stamens  in  a  column,  bearing 
anthers  at  unequal  heights:  ovary  with  several  (6-9) 
locules  and  as  many  stigmas,  ripening  into  a  many- 
seeded  berry. 

B6sci,  Rich.  [L.  Sp6ngia,  Steud.).  American  Frog's- 
BiT  (the  European  Frog's-bit  is  Hydrocharis).  A  neat 
floating  plant,  with  purplish,  hanging,  hairy  roots  and 
long-stemmed,  cordate  or  ovate  lvs.  1-2  in.  long  and 
purplish  beneath.  Lake  Ontario,  south  and  west.  Good 
for  the  aquarium. 

Limnohium  BSsci,  while  it  is  hardy  southward,  does 
not  appear  to  be  so  in  New  Jersey,  Its  mottled  foliage 
and  silky  rootlets  are  very  attractive  and  make  it  valu- 
able in  the  aquarium,  but  when  grown  out-of-doors  in 
summer  in  tubs  or  pools,  it  is  very  vigorous  and  soon 
becomes  crowded;  the  leaves,  instead  of  floating,  then 
appear  in  an  erect  state,  the  spongy  condition  of  float- 
ing leaves  having  disappeared,  the  plant  having  no  need 
of  such.  It  is  really  a  floating  plant,  propagated  by  di- 
vision of  runners,  and  should  not  be  placed  in  shallow 
water,  where  it  can  readily  root  into  the  soil. 

Trianea  Bogotense  is  mentioned  as  synonymous  with 
Z.  Bosci,  but  it  is  more  sturdy  in  habit,  of  a  lighter 
color— especially  in  winter— does  not  make  such  long 
runners,  ami  forms  more  compact  and  attractive  ro. 
settes  of  leaves.  -^^m.  Tricker  and  L.  H.  B. 

LIMN6CHAKIS  (from  Greek  for  swamp-lovitig). 
Alisinuerif .  Four  species  according  to  the  latest  mon- 
ographer (Mii-heli  in  DC.  Monogr.  Phaner.  3)  in  tropical 
America.  Perennial  aquatic  herbs,  stoloniferous.  with 
ovate,  petiolate,  floating  or  emersed  lvs.,  and  perfect, 
with  3  outer  and  3  inner  parts,  fertile  stamens  about  20, 
and  several  or  many  ovaries.  Excellent  minor  aquatics 
for  greenhoxise  culture  or  for  planting  out  in  warm 
summer  ponds. 

Hiimboldtii,  Rich.  (L.  CSmmersoni,  Spreng.  L. 
nymphdides,  Micheli.  Hydr6cleys  Cdmmersoni,  Rirh.). 
Water  Poppy.  Fig.  1294.  Stem  prostrate  and  rooting: 
lvs.  broad-cordate-oval,  thick,  mostly  floating:  fls.  and 
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Ivs.  arising  from  bracted  nodes,  both  long-stalked :  fls. 
2-2}^  in.  across,  with  3  obovate-rounded  light  yellow  pet- 
als: carpels  5-7,  not  united.  S.  Amer.  B.M.  3248.  B.R. 
19:1640.— A  handsome  plant  with  the  yellow  fls.  (lasting 


1J94.  Limnocharis  Humboldtii  (X  H). 

1  day)  standing  well  above  the  water.  In  habit,  remark- 
ably like  LinnunitheniHm  >i  itniphoides.  Grows  well  in  an 
aquarium  or  in  shallow  water.    Continuous  bloomer. 

emargrinftta,  Humb.  &  Bonpl.  (L.  PJumieri,  Rich.  L. 
fldra,  Buch.).  Stouter:  Ivs.  long-cordate-ovate,  dock- 
like, standing  out  of  the  water  :  fls.  on  long-winged 
stalks,  the  yellow  petals  much  contracted  below :  car- 
pels 15-20,  scarcely  cohering.  S.  Amer.  B.M.  2525.— 
Less  frequent  than  the  last. 

The  culture  of  Limnocharis  Eumboldtii  is  of  the 
simplest.  When  grown  in  tubs,  fill  the  latter  two-thirds 
full  of  moderately  rich  soil,  covering  with  .sand  and  fill 
up  with  water.  Two  or  three  plants  planted  in  the  cen- 
ter will,  in  a  short  time,  furnish  the  tub  with  its  bright 
glossy  green  Ivs.  and  numbers  of  its  bright  cheery  yel- 
low fls.,  which  continue  late  in  the  season.  In  natural 
ponds,  planted  on  the  edge  the  plants  grow  very  rapidly, 
and  spread  over  a  large  surface  of  water.  In  artificial 
ponds,  plant  in  tubs  or  boxes  and  place  in  shallow  wa- 
ter or  stand  the  tub  or  box  on  some  stand,  allowing  6-9 
inches  depth  of  %vater. 


/- 
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Kenilworth  Ivy. 


Limnochariti  emarginata,  or  L.  PJumieri,  is  entirely 
distinct  from  the  preceding.  The  light  green  oblong, 
blunt  Ivs.  are  very  characteristic  and  ornamental ;  petiole 


LINARIA 

triangular.  1-2  in.  high:  the  fls.,  produced  on  a  scape, 
are  pale  yellow  bordered  white.  Seed  is  produced  very 
freely,  and  as  the  seed  matures  the  scapes  fall  to  the 
water,  the  seed  ripens  and  sinks  to  the  bottom,  and 
where  grown  out-of-doors,  grows  freely  the  following 
season.  The  flower-scape,  as  soon  as  it  rests  on  the  wa- 
ter, throws  up  a  shoot,  which  produces  another  plant  in 
a  short  time,  which  again  produces  flowers,  seeds  and 
shoots,  and  so  on.  The  plant  may  be  grown  in  pots  or 
tubs  or  planted  out  in  shallow  water  in  early  summer. 
Wm.  Tricker  and  L.  H.  B. 

LINABIA  (Linnm,  the  flax,  which  the  Ivs.  of  some 
species  resemble).  ScrophulariAceae.  Low  herbs,  some- 
times subshrubs,  of  130-150  species,  widely  distributed 
in  extra-tropical  regions,  several  species  cult,  for  the 
oddly-irregular  fls.  and  olhers  for  the  festooning  foliage. 
Lvs.  alternate,  or  sometimes  subverticillate,  in  the 
erect-growing  species  mostly  narrow  and  entire  :  fls. 
solitary  in  the  axils,  or  in  terminal  racemes,  yellow, 
white,  blue  or  purple  ;  corolla  personate  or  grinning, 
2-lipped,  usually  1-spurred  at  the  base  (in  rare  or  so- 
called  Peloria  states  5-spurred);  stamens  4,  ascending 
in  2  pairs,  slender;  style  1:  fr.  a  dry  capsule,  opening 
by  slits  or  pores  near  the  summit. 

Occasionally  the  fls.  of  the  common  toad  flax  (Linaria 
vulgaris)  are  regular.  When  Linnceus  discovered  this 
form,  he  took  the  plant  to  be  of  another  kind  and  made 
for  it  the  genus  Peloria.  This  word  Peloria  is  now  used 
generically  for  the  regular  state  of  any  normally  irregu- 


1296.    Linaria  vulgaris. 
Spray  from  a  side  siioot  (X^). 


lar   flower.     Such  monstrosities   occur  now  and   then, 
particularly  in  the  Scrophulariaceae. 

In  America,  Linarias  are  little  known  as  garden  plants, 
although  they  are  worthy  greater  attention.  They  are 
of  two  general  classes,— the  hardy  perennials  and  the 
annuals.  The  perennials  are  prop,  by  seeds  and  by 
division,  usually  the  latter.  All  the  species  are  of  easiest 
culture  in  any  ordinary  soil  and  exposure,  and  are  largely 
able  to  shift  for  themselves  when  once  established.  The 
annuals  may  be  started  indoors ;  or  in  warm  situations 
they  may  be  sown  where  the  plants  are  to  stand. 

A.    Plant  trailing:   li's.  palmately  veined  and  Jobed 
{subgenus  Cymbalaria). 

CymbaUria,  Mill.  Kenilworth  Ivy.  Mother-of- 
TufMSANiis.  Fig.  1295.  Perennial  tender  glabrous  herb, 
but  snwiiig  itsi'lf  freely  from  seeds,  long-trailing  and 
rooting  at  the  joints:  lvs.  cordate-orbicular  or  reniform, 
5-7-rounded-lobed,  on  slender  stalks  longer  than  the 
blades:  fls.  solitary  in  the  axils,  on  slender  stems,  small 
but  pretty,  lilac-blue  with  a  yellowish  throat:  capsule 
globular,  splitting  from  the  top.  Eu.  — It  sometimes  has 
white  fls.  There  is  also  a  variegated-lvd.  variety.  The 
Kenilworth  Ivy  is  one  of  the  most  familiar  of  traileis 
on  greenhouse  bottoms  and  in  odd  comers;  also  as  a 
trailing  basket  plant  in  greenhouses  and  dwelling  houses. 
It  is  of  the  easiest  culture,  particularly  in  a  moist  and 
partially  shaded  place.  Prop,  by  division  of  the  long 
stems,  or  by  seeds.  It  will  not  stand  frost,  but  the  plant 
will  spring  up  vear  after  year  from  seed,  becoming  es- 
sentially annual.  It  has  become  established  in  the  open 
in  many  parts  of  the  East.  Continuous  bloomer.  A 
good  basket  plant  tor  poorly  lighted  places. 
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AA.    Plant  erect  or  nearly  .s 

B.    Flowers  yellow. 

vulgiris, Mill.  Toad-Flax.  Butteeand-Egos.  Fig. 
1296.  Vigorous  perennial,  .spreading  freely  by  under- 
ground steins  and  in  time  forming  large  and  persistent 
patches:  stems  strict,  nearly  or  quite  simple,  slightly 
glaucous,  1-3  ft.  high  :  Ivs.  many,  scattered,  linear, 
somewhat  narrowed  below:  fls.  in  a  terminal  spicate 
raceme,  erect-spreading,  with  hanging  nectary  spur, 
sulfur-yellow,  but  orange  on  the  bearded  palate.  Eu. 
A.Q.  13:  469.— Extensively  naturalized,  and  commonly 
regarded  as  a  bad  weed;  but  it  infests  chiefly  waste 
places,  and  although  difficult  to  eradicate  it 
does  not  spread  very  rapidly.  Now  and  then 
it  appears  as  an  ornamental  plant.  It  is  more 
interesting  to  the  general  plant-lover  than  to 
the  gardener.  A  double-fld.  form  is  figured  in 
G.C.  III.  18:5,')4.  The  Peloria  forms  may  have 
5  spurs,  or  no  spurs  at  all  (R.H.  1851:  433). 

Maced6iiica,  Griseb.  Robust  perennial,  2-3 
ft.  high,  branching;  Ivs.  narrow-ovate  or  the 
upper  ones  lanceolate,  somewhat  cordate  at 
the  base,  nearly  or  quite  sessile,  entire;  fls. 
bright  yellow,  with  deeper  color  on  the  palate, 
in  long  wand-like  terminal  racemes.  Mace- 
<lonia.  Gn.  45:948.  J.H.  III.  30:469. -A  showy 
plant,  hardy,  bearing  its  snapdragon-like  fls. 
most  of  the  season.  Perhaps  a  wide-leaved 
form  of  Jy.  Dalmatica,  Mill. 

BB.    Flowers  blue  or  purple. 

c.    Perennial  bonier  plants. 

alplna.  Mill.  Compact-tufted  plants,  6  in.  or 
less  high,  with  weak  and  spreading  flower 
stems :  Ivs.  linear  or  lanceolate,  mostly  in 
4's:  fls.  in  short  racemes  or  heads,  blue  with 
an  orange-colored  palate,  the  straight  or 
slightly  curved,  sharp  spur  as  long  as  the 
corolla.  Alps.  F.S.  20:2128.  G.C.  II.  14:105. 
—  A  pretty  little  alpine,  blooming  in  July 
and  Aug. 

triomithaphora,   Willd.     Glaucous,  2-3   ft. 
tall:    Ivs.  ovate-lanceolate,  in  3's  or  4's:    fls. 
about  3  in  a  whorl  {hence  the  name,  bearing 
three    birds),   rather   large,    slender-stalked, 
violet-  and    purple-striped,  with  orange   pal- 
ate, about  1  in.  long,  the  spur  inflated  above 
and  exceeding  the  lobes.    Spain,  Portu- 
gal.    F..S.   22: 2297.- A   handsome    and 
interesting  plant,  rarely  seen  in  Ameri- 
can gardens. 

cc.   Annual  plants  of  the  flower  garden 
(See  R.H.  1896,  pp.  371-374). 

Mpartlta,  Willd.  A  foot  high,  erect, 
br  nching,  with  scattered  or  vertioillate 
linear  Ivs. ;  fls.  large,  in  a  long  racemose 
spike,  violet -purple,  with  the  palate 
orange-colored  above  and  whitish  to- 
wards the  base,  the  spur  curved,  about 
as  long  as  the  corolla,  standing  oblique 
or  horizontal;  upper  lip  parted.  Portu- 
gal, N.  Afr.  — Old-time  annual,  but  it  has  never  been 
popular  in  N.  Amer.  Var.  Alba,  Hort.,  has  yellowish 
white  fls.  Var.  spl^ndida,  Hort.,  has  handsome  deep  pur- 
ple fls.    There  is  also  a  var.  striilta,  Hort. 

Marocc^na,  Hook.  f.  Fig.  1297.  Spike  much  shorter 
and  denser;  fls.  bright  violet  or  rose,  with  a  whitish 
palate,  the  spur  long,  pointed,  as  long  as  the  pedicel  and 
sometimes  hanging  nearly  parall.-l  with  the  axis  of  the 
spike;  Ivs.  many,  linear,  sc;ittered  or  whorled,  hairy. 
Morocco.    B.M.  5983. 

retioulita,  Desf.  Fls.  pubescent,  purple,  reticulated 
with  purple,  the  palate  yellow  or  copper- yellow,  the  spur 
pointed  and  shorter  than  the  corolla  and  pointing  down- 
ward: spike  short;  Ivs.  linear,  scattered  or  verticillate. 
Portugal.  — An  old  garden  plant,  but  little  known  in 
America.    Runs  into  two  or  three  forms. 

L.  aparino'ides,  Dietr.  See  L.  heterophylla.— £.  Broussonnel- 
Hi,  Chav.  (L.  multipunctjitii,  Hoffmg.),  Low  annual,  with  yel- 
low, black-spotted  lis.,  orange  on  the  palate,  and  lanceolate  or 


linear  Ivs. :  5-8  in.  high,  mostly  upright.  .Spain.— i.  Canaden- 
sis. Dum..  is  a  weedy  native  plant,  of  no  value  to  the  garden. 
It  is  annual  or  biennial,  strict.  1-2  ft.,  with  very  small  blue  fls. 
~L.  Dalmatica,  Mill.,  is  a  yellow-tld.  perennial:  see  L.  Mace- 
douiea.  in  the  main  list.— Z.  hepaticwfdlia,  Steud.  A  good  al- 
pine, making  a  very  low  mat:  fls.  purple:  Ivs.  cordate  or  reni- 
form,  lobed.  Corsica,  Sardinia.— X.  Af(«rop/iyi/a,  Desf.  (L.apa- 
rinoides,  Dietr.).  Annual,  erect,  with  scattered  linear  Ivs.:  fls. 
straw-colored,  with  a  yellow  p.al.T.te,  in  spicate  racemes.  Mo- 
rocco. B,M.  6041.— i.  multipiinctaln.  HotrmK.=L.  Brousson- 
nettii.— i,  purpurea.  Mill.  Erect  perennijd.  with  long  r.icemes 
of  purple-bearded  tls.  and  linear  wliorled  Ivs.  Eu.  Of  little 
value.— i.  saxdtilts,  Hoffmg.  &  Link.  Koekwork  perennial, 
trailing,  with  thickish  lanceolate  Ivs.,  and  yellow  fls.  iu  short 
clusters    Spain.  l.  H.  B 

LINDELOFIA  ( Friedrich  von  Lindelof ,  of 
I)anu-.tadt,  a  ]>:itr..n  nf  botany).  Borragin- 
(iced  .  Two  s(i.'.-i,-s  nf  hardy  herbaceous  per- 
ennials fruni  the  Himalayas,  one  of  which  is 
cult.  It  grows  1-1).2  ft.  high,  and  in  Juni* 
and  .July  bears  racemes  of  drooping,  odd- 
colored  fls.  about  three-fourths  of  an  inch 
long,  with  a  ]»ale  blue  tube  and  5  deep  rose 
<jr  jnirplish  lol)es.  The  racemes  are  about  6 
in.  long,  and  have  8-12  fls.  The  plant  is  likely 
to  be  winter-killed  unless  given  a  sheltered 
place,  good  drainage  and  winter  covering.  It 
is  not  fastidious  as  to  soil.  Easily  prop,  by 
division.  It  seeds  freely  and  flowers  the  sec- 
ond year  from  seed. 

Like  Solenanthus,  this  genus  has  the  habit 
and  nutlets  of  Cynoglossum,  but  the  stamens 
of  Cynoglossum  are  included,  while  those  of 
the  other  two  genera  are  exserted.  Solenan- 
thus differs  from  Lindelofia  in  having  a  more 
tubular  flower,  the  lobes  being  relatively 
shorter  and  erect  or  slightly  spreading. 

spectibilis,  Lehm.  Pilose  ;  Ivs.  oblong- 
acuminate,  the  upper  ones  heart-shaped  or 
clasping  at  the  base;  racemes  bractless.  B. 
R.  26:50  {Cynoglossum  longiflorum).  J.H- 
III.  31:235.  J,  B.  Keller  and  W.  M. 
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See  Benzoin, 


50  J 


Lindsaya,  is  a  genus  of  about 
pecies  of  tropical  ferns,  none  of  which  are 
advertised  in  America.  Schnei- 
der, in  his  Book  of  Choice  Ferns, 
says  they  usually  die  soon  after 
importation,  even  If  apparently 
in  good  condition  on  arrival. 
In  their  native  habitat,  he  says, 
these  ferns  usually  creep  about 
in  poor,  stony  soil,  which  is  fre- 
quently drenched  and  washed 
away  by  rain.  They  need  a  high 
temperature  and  humid  atmos- 
phere. Lately  some  success  has 
been  attained  by  placing  Lind- 
Sfeas  in  pots  nearly  filled  with 
crocks,  in  which  they  are  firmly 
held  by  2  or  3  pieces  of  turfy  loam,  and  by  imitating  in 
other  ways  the  natural  conditions  described  above. 

LINN.SA  (named  after  Linnceus,  at  his  own  request;  it 
was  his  favorite  flower).  Capri foUAceir,  Hardy  ever- 
green trailing  subshrtih  with  opposite, small  Ivs.  and  light 
pink,  campanulate,  muhliii^'  lis.  iu  pairs  on  slender  up- 
right stalks.  A  graceful,  dainty  jdant  for  rockeries,  pre- 
ferring a  shaded  position  ami  porous,  peaty  soil.  Prop, 
usually  by  division  or  cuttings  of  soft  or  half-ripened 
wood  under  glass.  Only  one  species  in  the  colder  re- 
gions of  the  northern  hemi.sphere.  Calyx  5-parted;  co- 
rolla campanulate,  5-lobed;  stamens  4;  ovary  3-celled; 
fr.  dry,  indehiscent,  1-seeded.  By  some  botanists  Abelia 
is  united  with  this  genus. 

boreilis,  Linn.  Twin  Flower.  Fig.  1298.  Stems 
slender,  slightly  pubescent:  Ivs.  .short-petioled,  roundish 
or  obovate,  with  few  crenate  teeth,  34-^  in.  long:  fls, 
pedicelled  in  2's  at  the  top  of  slender,  upright  pedun- 
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cles  ;  corolla  rose-colored  or  white,  about  K  in.  loiio 
fragrant.  June-Aug.  In  N.  Aiiier.  south  to  Md.,  am 
Calif,  iu  the  Mts.    B.B.  3:235.    Gn.  24,  p.  177. 

Alfred  Rehder. 


1298.    Lin: 


LINOSPADIX  (Greek,  7j«c«rs/>«rfix).  PalmdcecF.  L. 
Ptti-irlii<inii  is  a  pinnate-leaved  palm  from  New  Guinea, 
int.  18t»9  by  Sander  &  Co.,  who  say:  "The  slender, 
alternate  pinnie  are  slightly  arched.  The  base  is  netted 
with  brown  fiber,  small,  hair-like  glumes  of  the  same 
color  being  apparent  on  the  younger  fronds  and  leaf- 
stalks. The  young  fronds  are  colored  similarly  to  those 
of  Areca  IJsemanni,  and  when  developing  have  the 
luster  and  brilliancy  of  new  copper." 

Linnspadix  contains  about  4  species  of  dwarf,  un- 
armed palms,  all  from  New  Guinea,  varying  consider- 
ably in  foliage.  The  genus  is  allied  to  Bacularia,  but 
Bacularia  has  preraorse  leaf  segments  and  erect  anthers 
fastened  at  the  base,  while  Linospadix  has  acuminate 
leaf  segments  and  versatile  anthers  fastened  on  the 
back.  Linospadix  is  distinguished  from  Howea  (which 
see)  by  the  stamens  (>-9:  pistillate  fls.  with  6-9  stami- 
nodes:  ovule  parietal. 

Petrickiana,  Sander.  Pinna?  once  cut  from  the  apex 
to  a  third  or  fourth  the  lentfth  of  the  pinna;  laterally  cut 
about  six-seveuths  of  the  way  from  the  tips  of  the  seg- 
ments to  the  rachis:  jiremature  basal  Ivs.  cut  once  from 
the  apex  to  half  their  length,  the  2  lobes  uncut.  G.C. 
III.  24:299.  — This  is  a  handsome  pinnate-leaved  palm 
of  compact  growth  and  well  furnished  with  foliage,  at 
least  while  in  a  young  state.  In  its  juvenile  condition, 
the  leaves  of  L.  Petrickiana  are  simply  bifid,  the 
pinnate  form  gradually  appearing  as  the  plant  attains 
age.  Cultural  conditions  siiited  to  the  needs  of  Calamus 
and  Djemonorops  will  be  most  likely  to  succeed  with 
Linospadix,  and  include  a  temperature  of  70°,  plenty  of 
water,  and  some  shade  throughout  the  year. 

W.  H.  Taplin  and  W.  M. 

LINOStRIS  {Linum  and  O^j/Ws,  which  genera  it  re- 
sembles), Compdsitip.  One  species.  L.  vulgaris,  Cslss., 
of  Europe,  is  a  good  hardy  perennial,  growing  1^-2  ft. 
high,  and  bearing  uumeroiis  small  pale  yellow  heads: 
stems  strict  (from  ahardroot).  striate,  finely  pubescent, 
bearing  many  alternate,  small,  linear,  entire  Ivs.  It  is 
an  excellent  late  summer  and  fall  bloomer,  thriving  well 
in  any  good  garden  or  border.    Prop,  by  division. 

The  genus  Lynosyris  is  now  referred  to  Aster  by  many 
botanists,  the  above  species  then  becoming  Asfer  Litio- 
syris,  Bernh.  It  is  also  known  as  Chrijsocoma  rnhiaris, 
Gueld.  Horticulturally.  it  is  distinct,  witli  its  yellow 
heads  and  peculiar  habit.  From  Aster  it  di+lers  techni- 
cally in  the  absence  of  rays  and  in  yellow  fis.     l  H.  B. 

LINTTM  (classical  name).  Lindcece.  Flax.  Temper- 
ate-region plants  of  both  hemispheres,  of  80  or  90  spe- 
cies, herbs  or  sometimes  subshrubs.  They  are  erect- 
growing  plants,  with  narrow  alternate  (rarely  opposite) 


and  mostly  entire  Ivs.,  and  showy  5-petaled  fls.  which 
open  in  the  sunshine.  Stamens  5  and  alternate  with  the 
petals,  usually  united  at  the  base:  ovary  1,  3-5-loculed, 
bearing  as  many  styles  as  locules,  and  ripening  into  a 
dry  capsule  which  may  or  may  not  be  dehiscent.  The 
fls.  are  borne  in  terminal  racemes  or  cymes,  and,  although 
each  flower  may  be  short-lived,  the  continuity  of  bloom 
makes  the  plant  showy.  There  are  two  horticultural 
sections,—  the  annuals  and  perennials.  All  are  of  easy 
culture  in  an  open  and  warm  place,  fully  exposed  to  the 
sun.  Seeds  of  the  annuals  may  be  sown  where  the 
plants  are  to  bloom  or  they  may  be  started  under  glass. 
The  perennials  often  bloom  the  first  year  from  seed,  and 
seeds  are  often  used  to  propagate  them ;  but  the  plants 
may  be  divided.  There  are  several  native  Linums,  some 
of  which  are  small-fid.,  weedy  plants. 

A.  Plant  annual :  fls.  red  or  blue. 
B.  Bloom  red, 
grandifldrum,  Desf.  Flowering  Flax.  Figs.  1299, 
130U.  Erect,  branchy,  1-2  ft.,  glabrous:  Ivs.  many,  alter- 
nate, broadly  lanceolate  to  oblong,  sessile  or  nearly  so: 
fis.  terminating  very  slender  pedicels  which  are  1-3  in. 
long,  the  obovate  petals  wide-spreading  (fi.  1-lM  in. 
across,  and  something  like  a  single-fld.  pink)  and  much 
exceeding  the  pointed  scarious-edged  sepals.  N.  Afr. 
B.M.  4956.  R.H.  1848:401. -Very  serviceable  garden  an- 
nual, and  popular  for  its  glossy  bright  fls.  The  color 
varies  in  the  shades  of  red.  Var.  rilbruin  has  bright 
red  fls.  Var.  kermesiniun  is  crimson.  L.  cocciiienm., 
Hort.,  is  a  scarlet-fld.  form.  In  a  warm,  sunny  place,  the 
Flowering  Flax  makes  a  very  satisfactory  plant.  It  is 
not  adapted  to  cutting,  since  the  fis.  are  not  durable. 
Will  not  stand  frost. 

BB.  Bloom  blue. 
usitatissimum,  Linn.  Flax.  Much  cult,  for  linseed 
aii'l  fur  tiber.  and  running  wild  along  railroads  and  in 
fields  :  2-:>  ft.  high,  very  slender-branched,  glabrous: 
Ivs.  small,  linear  or  lanceolate,  acute,  alternate  :  fls. 
about  J^in.  across,  light  blue,  soon  withering:  pod  large, 
mostly  exceeding  the  scarious-edged  sepals,  nearly  or 
quite  indehiscent.    L.  hiluiiUe,  Mill.,  also  cult,  and  some- 


1^99.    Linum  erandiflorum.     Natural  size. 


times  run  wild,  is  lower  and  has  a  dehiscent  capsule; 
it  is  probably  only  a  form  of  the  above.  — Flax  has  been 
?ult.  from  time  immemorial,  and  it  is  unknown  in  an 
originally  wild  state.  Some  authorities  consider  it  to  be 
ft  modified  form  of  £/.  perenne. 


LINUM 

AA.   Plant  perennial:   fls.  yellow  or  blue  (white  mrs.). 

B.    Bloom  yellow  {L.  triijynnm,  which    may   be  sought 

here,  will  be  found  under  the  genus  Beinwardtia). 

il^vum,  Linn.  Erect  from  a  somewhat  woody  base, 
glabrous,  1-2  ft.:  Ivs.  lanceolate  or  linear,  alternate:  fls 
golden  yellow,  in  a  much  branching  cyme,  the  showy 
petals  much  exceeding  the  glandular-ciliate  sepals.  Eu. 
B.M.  312. -A  good  half-hardy  perennial,  hut  not  popu- 
larly known  in  this  country. 

BB.    Bloom  blue  {or  white). 

perSnne,  Linn.  Fig.  1301.  Erect-growing  and  branchy, 
glabrous,  1-2  ft.  tall:  h's.  linear  and  acute,  alternate: 
fls.  rather  small,  azure  blue  (there  is  a  white-fld.  form), 
on  the  ends  of  slender  jiedicels,  the  styles  and  stamens 
of  different  leiii;tlis  i  Ms.  heterogonous)  in  different  fls. : 
capsules  ovoid,  cli-lii-^.'cnt.  on  inclined  pedicels.  Eu.— 
Worthy  hardy  perennial,  summer-blooming,  often  flow- 
ering the  first  year  from  seed. 

LSwisii,  Pursh  {L.  perinne,  var.  Liwisii,  Eaton  & 
Wright).  The  West  American  representative  of  the 
above,  and  scarcely  distinguishable  from  it  except  that 
the  fls.  are  not  heterogonous,  pedicels  more  erect  in  fruit, 
calyx  nerve.s  not  evident.  Fls.  lyi  in.  across,  clear  sky- 
blue,  very  pretty.  B.R.  14:1103  (as  L.  Sibiricxcm,  var. 
Leu'isii): 

Austrlacum,  Linn.  (L.  perinne,  var.  Austrlacwm, 
Voss).  Lvs.  linear,  punctate:  fls.  rather  small,  violet- 
red  or  light  blue  :  fruiting  pedicels  horizontal  or  re- 
flexed.  Austria.  — Hardy  North,  growing  1-2  ft.  high  and 
blooming  all  summer. 

Narbonnfinse,  Linn.  One  to  2  ft.  high,  forming  a 
spreading  clump,  glabrous  and  slightly  glaucous,  and 
very  handsome  for  roekwork  :  lvs.  linear-lanceolate, 
pointed,  alternate :  fls.  1  }^  in.  across,  on  slender  pedicels 
in  loose  panicles,  azure  blue,  with  white  eye  and  white 
stamens.  Eu.  Gn.  52,  p.  401. -Blooms  in  late  spring  and 
early  summer.  L.  H.  B. 

LION'S  £AB.  Leonotis.  L.  Foot.  Leontice;  also 
Prenaiithes  serpentaria.    L,  Tail.    Leonotis  Leonurus. 

LtPA.'RlS  (Greek,  fat,  shining).  Orchidctcece.  A  large 
genus,  containing  over  100  species,  distributed  over  the 
warm  and  temperate  regions  of  the  entire  earth.  The 
plants  grow  erect, with  stems  in  .some  species  1  ft.  high, 
bearing  1  or  several  Ivs.  and  a  terminal  raceme  of  small, 
rarely  medium-sized  fls.  Herbs,  terrestrial  or  epiphytic: 
stems  sometimes  thickened  at  the  base  into  a  small 
pseudobulb,  sheathed  by  scales  :  lvs.  few,  broad,  con- 
tracted into  sheathing  petioles:  fls.  whitish,  greenish 
yellow  or  purplish  ;  sepals  and  petals  nearly  equal, 
linear,  spreading;  column  long;  lip  nearly  plane,  often 
with  two  tubercles  above  the  base. 

L.  Uliifolia  should  be  planted  in  well-drained  soil;  a 
shady  bank  is  preferable.  L.  Lceselii  delights  in  a  wet 
situation,  just  at  the  edge  of  the  water. 
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grandiflorum. 


Uliifolia,  Rich.  Twavblade.  Plants  4-10  in.  high: 
lvs.  oval  or  ovate,  o  in.  long:  raceme  with  many  purplish 
fls.:  labellum  large,  wedge-obovate.  Succeeds  in  well- ■ 
drained  soil  on  shady  banks;  woods  and  thickets,  east- 
ernN.  Amer.  B.B.  1:476.  A.G.  12:153  and  13:517.-Pro- 
curable  from  Dutch  bulb  dealers  and  dealers  in  native 
plants. 


Loes^Ui,  Rich.  Plants  2-8 in.  high:  lvs.  elliptic-lanceo- 
late, 2-6  in.  long:  raceme  with  few  greenish  fls.:  lip 
obovate  pointed.  In  wet  thickets,  N.  Amer.  and  Eu. 
B.B.  1:477.     G.C.  II.  21:144. 

L.  atropurpurea,  Lindl.  Plants  1  ft.  or  more  high:  lvs.  2-4, 
nearly  round,  acuminate  plicate,  near  together  at  the  upper 
part  of  the  stem:  raceme  many-fld.:  fis.  ehooolate-purple:  lip 
oblong,  obtuse,  recurved.  June.  Ceylon.  B.M.5529.— The  most 
ornamental  of  the  genus. 

Edward  Gillett  and  Heinrich  Hasselbring. 


(XK). 


LlPPIA  (August  Lippi,  French  traveler,  1678-1704). 
Syn.,  Aloysia.  Verbenicew.  The  Lemon  Verbena  is  an 
old-fashioned  favorite,  with  delightfully  fragrant  foli- 
age, a  sprig  of  which  was  often  included  in  mixed  bou- 
quets. It  is  a  low-growing,  tender  shrub,  with  long, 
narrow,  pointed,  entire  lvs.,  which  are  usually  borne  in 
3's.  In  summer,  it  l)e:irs  minute  fls.  in  a  delicate,  pyra- 
midal panicle,  comimsnl  ..f  iii:iny-flowered  spikes, which 
appear  in  groups  uf  Ihnc  :il  decreasing  intervals  along 
the  main  axis.  The  Lemon  Verbena  comes  from  South 
America,  and  in  the  North  is  deciduous.  In  northern 
gardens  it  needs  a  winter  overcoat  of  straw.  In  S. 
Calif,  it  attains  a  large  size  out-of-doors.  Full  cultural 
directions  are  given  at  the  end  of  this  article. 

The  genus  Lippia  is  botanically  nearer  Lantana  than 
Verbena,  though  the  common  forms  of  all  three  genera 
are  very  imlike  horticulturally.  Some  species  of  Lippia 
have  their  spikes  crowiled  into  ilense  heads,  like  Lantana. 
The  drupe  in  Lippia  is  di-y,  but  in  Lantana  it  is  often 
juicy.  About  90  species,  chiefly  American, ^a  few  African. 
Shrubs,  subshrubs  or  rarely  herbs,  hairy  or  not:  Ivs. 
opposite  or  in  3's,  rarely  alternate,  entire,  toothed  or 
lobed,  flat  or  wrinkled:  calyx  small,  2-4-cut;  corolla 
with  a  cylindrical  tube,  and  4  lobes. 

Under  the  name  of  i.  repens,  Pranceschi  introduced 
into  S.  California  in  1900  an  interesting  perennial 
plant  designed  as  a  substitute  for  lawn  grass  in  the 
South.  It  makes  a  remarkably  dense  mat,  and  bears 
numerous  tiny  flowers  an  inch  or  so  above  the  ground. 
The  fls.  are  borne  in  a  dense,  bud-like  head,  covered 
with  many  tightly  overlapping  bracts.  The  fls.  appear 
in  rings,  beginning  at  the  base  of  the  little  head. 
Franceschi  writes  of  this   plant  that  it  thrives  in  any 
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soil  110  matter  how  poor,  rapidly  covers  the  grouud, 
sniotliers  weeds,  stands  trampliiij;,  requires  much  less 
water  than  grass,  needs  no  mowing,  can  be  easily  taken 
ont  if  desirable,  and  is  used  in  southern  Europe  for 
tennis  grounds.  Voss  pictures  this  plant  with  an  erect 
and  tufted  habit,  and  refers  it.  together  with  L.  ctines- 
cena,  to  L.  nodiflora.  These  two  names  were  kept  dis- 
tinct by  Schauer  in  DeCandolle's  Prodroraus,  and  speci- 
mens of  Pranceschi's  plant  come  nearer  U*  L.  nnn'snus 
than  to  L.  nodiflora.  Schauer's  distincticms  are  i;iven 
below,  but  there  is  doubt  as  to  the  chief  in.iut  of  diftVr- 
ence:  viz.,  whether  any  of  the  plants  are  annual.  They 
all  take  root  at  the  joints. 

AA.  Plant  annua!. 
nodiflbra.  Rich.  Stems  herbaceous:  caly.'s  2-parted, 
slightly  2-keeled,  keels  puberulous;  the  whole  corolla  a 
little  more  than  one-twelfth  of  an  inch  long.  Hanks  and 
sandy  shores  in  the  torrid  zone  and  warmer  parts  of 
the  temperate  zone. 

A.  Plant  perennial. 

can^scens,  Kunth.    Stem  somewhat  woody  at  the  base: 

calyx    2-toolh<-d.  2-keeled,   the    keels    slightly   villous; 

corolla   i'ons|iiiuously   larger  than   in   related    species. 


ith 


pla 


yellow  throat.    S.  America,  in  dry,  grassy 


citrioddra,  Kunth  [Aloysia  citrlodbra ,  Orteg. ).  Lemon 
\'ebbena.  Lvs.  in  whorls  of  3  or  4,  lanceolate,  short- 
stalked,  glabrous,  densely  covered  beneath  with  glandu- 
lar dots:  spikes  whorled  and  axillary  or  collected  in 
terminal  panicles,  which  may  be  3  in.  long  and  wide. 
li.U.  361  (Verbena  triphylla).  Gn.5G:14G0.  G.  C.  II. 
11:,'!01. 

A  florist  should  always  have  a  few  Lemon  Verbenas. 
Save  a  dozen  plants  in  spring,  shift  them  on  as  required, 
and  in  the  summer  plunge  the  pots  outside.  At  the 
approach  of  frost  bring  them  into  the  greenhouse,  stand 
them  under  the  lightest  and  coolest  bench,  and  give 
them  water  enough  merely  to  keep  the  wood  from 
shriveling.  In  early  February  shake  the  plants  out  of 
the  pots,  shorten  the  unripened  and  weak  wood,  repot 
in  fresh  soil,  using  4-inch  pots,  and  start  the  plants 
into  fresh  growth  in  a  temperature  of  55°.  In  a  few 
weeks  they  will  be  covered  with  new  growths  suitable 
for  cuttings.  Cuttings  root  readily  in  about  3  weeks. 
The  sand  of  the  cutting-bench  should  be  a  little  warmer 
than  the  air.  Water  the  sand  twice  a  day,  and  keep  it 
well  soaked.  Never  allow  the  cuttings  to  wilt  from  sun- 
shine or  dryness.  Transfer  the  cuttings  when  rooted  to 
2-inch  pots,  and  in  April  shift  to  3-inch  pots,  plunging 
them  in  a  mild  hotbed,  where  by  the  middle  of  May.  with 
one  pinching,  they  will  have  become  fine,  bushy  plants. 
They  need  frequent  syringing  to  prevent  attacks  of  red 
sP'''*'''-  Wm.  Scott  and  W.  M. 

LIQUIDAMBAR  (acomiiound  of  the  Latin  Itquidus, 
rtuid,  aiHl  tin-  Araliic  anilmr.  amber,  the  name  given  by 
the  Spaniards  in  AiniTJca  t'i-'»ni  the  fragrant  sap  which 
exudes  from  the  tree).  UiimamelidArew.  A  genus  of 
about  4  species,  the  one  commonly  known  being  the 
Sweet  Gum  or  Liquidambar  of  the  middle  and  .southern 
states,  a  most  interesting  tree  from  its  symmetrical 
head,  star-.shaped  maple-like  lustrous  lvs.,  brilliant  au- 
tumnal color,  deep  furrowed  bark  and  corky  winged 
branches.  Its  branches  are  short  in  proportion,  and 
slender,  giving  it,  when  young,  a  narrow,  pyramidal 
head,  which  becomes,  when  old,  a  narrow,  oblong 
crown.  Its  foliage  in  autumn  usually  assumes  a  deep 
crimson.  Its  corky  branches,  not  a  wholly  constant 
character,  add  to  its  picturesqueness  and  lend  to  its 
interest  in  winter.  In  the  southern  states,  where  it  fre- 
quents river  bottoms  and  is  one  of  the  most  common 
trees,  it  reaches  the  height  of  80  ft.  or  more.  Farther 
north,  where  it  is  found  on  the  borders  of  swamps  and 
is  rarer,  it  reaches  the  maximum  of  60-70  ft.  On  drier 
and  higher  ground,  it  remains  a  small  tree.  In  cultiva- 
tion it  is  of  moderate  growth,  thriving  both  in  low, 
<lamp  places  and  on  higher  grounds,  reaching  a  height  of 
30^0  ft.  Beautiful  at  every  stage,  its  habit  adapts  it  to 
both  informal  and  formal  planting,  in  the  hatter  respect 
particularly  to  street  and  park  planting,  under  which 
cf>nditions  it  succeeds  well.    One  of  the  most  ^'aluable 
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trees  in  cultivation  in  the  middle  and  southern  states; 
its  lack  of  hardiness  farther  n..i  lli  fcrliids  its  use  there. 
It  is  free  from  insects  and  dis.-as.s.  an. I  is  said  to  with- 
stand salt  air.  Its  resin  res.-niMi  s  iIm-  h([nid  sturax  of 
the  Orient.  It  is  propagated  by  secils,  which  should  be 
stratified  as  soon  as  ripe,  many  of  them  lying  dormant 
until  the  second  year.  It  requires  close  pruning  when 
transplanted. 

styraciflua,  Linn.  Sweet  Gum.  Bilsted.  Star- 
i.KAVED  or  Red  Gum.  Allio.\tor  Tree.  A  native  tree, 
80-140  ft.  high:  lvs.  simple,  alternate,  generally  rounded 
in  outline,  deeply  and  palmately  5-7-lobed,  serrate,  aro- 
inatii'.  (hciduous,  glabrous  below  except  a  pubescence 
in  till'  ;ixils  of  the  veins;  lobes  triangular-ovate,  acute; 
petioles  G-7  in.  long,  slender:  lis.  apetalous,  monoecious, 
in  globular  heads,  the  staminate  heads  greenish,  M  in. 
in  diameter,  in  terminal  racemes,  the  pistillate  heads 
solitary,  long-peduncled,  at  length  drooping,  1-1  ;^  in.  in 
diameter,  hanging  all  winter:  staminate  fls.  have  no 
calyx,  but  numerous  stamens  intermixed  with  snijill 
scales;  pistillate  fls.  cohere  as  to  their  ovaries,  forming 
globular  heads  which  harden  in  the  fruit,  having  scales 
for  sepals,  4  rudimentary  anthers  and  2-celled  ovaries, 
1-2-seeded:  capsules  2-beaked  at  the  summit,  forming 
together  a  dense  spinose  head.  March-JIav.  Conn,  and 
southern  N.  Y.  to  Pla.,  111.,  Mo.  and  Mex.'  G.F.  2:2.35. 
P.G.  3:111.  G.C.  II.  14:633.  Mn.  4:117.  Gn.  24,  pp.  1611, 
167  and  38,  p.  208. 

i.ortra((}Ks.Mill.(L.iinberbis,Ait.).  A  tree  of  Asia  Minor. 
Very  similar  to  L.  styraciflua  and  dififering  iu  that  tlie  lvs.  are 
smooth  in  the  axils  of  the  vei 


A.  Phelps  Wvman. 
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LIRIODENDRON  {lirion.  lily,  and  rffnrf»v))i,  tree;  re- 
ferring to  the  shape  of  the  flowers |.  Maijnoliitcev. 
Tulip  Tree.  Whitewood.  Yellow  Poplar.  Hardy 
ornamental,  deciduous  tree  of  pyramidal  habit,  with  al- 
ternate, long-petioled,  rather  large  lvs.  of  unusual  shape, 
and  large  tulip-like  greenish  yellow  fls.  appearing  in 
spring.  A  very  beautiful  tree  for  park-planting  and  for 
avenues,  with  handsome,  clean  foliage  of  rather  light 
bluish  green  appearance,  rarely  attacked  by  insects  or 
fungi,  assuming  in  fall  a  brilliant  yellow  color;  the  fls., 
though  of  not  very  showy  color,  are  conspicuous  by  their 
size  and  shape.  The  Tulip  Tree  is  also  an  important 
forest  tree,  and  the  soft,  fine-grainefl.  light  yellow  wood 
is  much  used  in  carpentry  for  furniture, boat-building  and 
the  manufacture  of  small  articles:  it  does  not  split  easily 
but  is  readily  worked  and  bent  to  any  required  shape.  The 
inner  bark  is  said  to  have  medical  properties.  The  Tulip 
Tree  grows  best  in  deep,  rich  and  somewhat  moist  soil. 
Transplanting  is  not  easy;  it  is  best  done  in  spring, 
.iust  before  the  tree  starts  into  new  growth.  Prop,  by 
seeds  sown  in  fall  or  stratified  and  sown  in  spring;  va- 
rieties are  usually  grafted  or  budded  on  seedling  stock, 
rarely  prop,  by  layers.  The  seeds  are  sometimes  hol- 
low, especially  those  grown  along  the  eastern  limit  of 
the  species.  One  species  in  N.  America  from  R.  I.  and 
Vt.  to  Wis.,  south  to  Fla.  and  Miss.;  also  occurring  in 
China.  Lvs.  with  conspicuous  deciduous  stipules  co- 
hering when  yoimg  and  inclosing  the  next  leaf:  fls. 
terminal,  solitary,  with  3  spreading  sepals  and  6  erect, 
broadly  ovate  petals;  stamens  numerous,  with  long  and 
linear  anthers;  pistils  numerous,  forming  a  narrow 
column,  developing  into  a  light  brown  cone,  at  maturity 
the  carpels,  each  consisting  of  a  long,  narrow  wing  with 
a  1-2-seeded  nutlet  at  the  base,  separate  from  the  slen- 
der spindle.  The  Liriodendron  is  one  of  the  noblest 
trees  of  the  American  forest. 

Tulipifera,  Linn.  Fig.  1302.  Tall  tree,  to  150,  rarely 
to  190  ft.,  with  a  trunk  to  10  ft.  in  diam.,  often  destitute 
of  branches  for  a  considerable  height,  glabrous :  lvs. 
about  as  broad  as  long,  with  2  lobes  at  the  truncate  and 
notched  apex  and  2-4  lobes  at  the  base,  bluish  green 
above,  pale  or  glaucous  beneath,  5-6  in.  long:  fls.  green- 
ish yellow,  marked  orange  within  at  the  base,  l!^-2  in. 
long.  May,  June.  S.S.  1:13.  Em.  2:605.  B.M.275.  Gng. 
7:259.  A. G.  1892:485.  Mn.  2,  p.  4;  6,  p.  145.  Gn.  34,  p. 
42.  V.  20:86.  — Var.  pyramidile.  Lav.  (var.  fastiglAtum. 
Hort.).  With  upright  bram-hes.  forming  a  narrow  pyr- 
amid.   Var.  integrifdlium,  Kirchn.    Lvs.  rounded  at  the 
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base  without  UiIh's.  Var.  obtusilobum,  I'lirsli.  Lvs.  with 
only  mi<-  roiunlcd  l')l)i-  >>n  la.li  side-  .,f  tht  Imse.  There 
are  alsc,  several  vars.  with  viuii  ;.'atc-,l  lvs.,  ..f  which  var. 
aureo-marginatum,  Hurt.  (  var. //nm/cAt'.  Hort.l.witli  lvs. 
cciereil  yelldw,  is  one  of  the  best.    F.S.  1  tl : L'dLT. ;  L'0:2081. 
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130J    Tuhp  tree— Liriodend 


—  In  the  middle  West,  Liriodendron  is  universally 
known  as  Whitewood.  To  lumbermen  in  the  East  it  is 
known  as  Poilar  and  Tulip  Poplar. 

Alfred  Rehder. 

LIRiOFE  (named  after  the  nymph  Liriope).  Bama- 
(loriicnt'.  A  tender,  bulbous  plant  from  China,  growing 
a  foot  high,  with  grass-like  foliage  and  1  or  2  scapes 
overtopping  the  lvs.,  which  bear  from  July  to  September 
as  many  as  90  violet-colored  fis.  iti  a  spike-like  raceme 
6-12  in.  long  and  1  in.  wide.  The  fls.  are  less  than  %  in. 
across,  6-parted  and  arranged  in  groups  of  .3-5  along  the 
raceme.  They  vary  from  dark  purple  through  violet  to 
whitish.  The  deepest  color  is  the  finest,  and  is  set  otf 
by  the  yellow  anthers.  The  genus  has  only  one  species 
and  has  been  referred  to  5  different  families.  The  plant 
ha.s  a  short,  thick,  stoloniferous  rhizome,  no  stem:  no 
perianth  tube,  and  hypogynous  stamens.  It  is  procur- 
able through  Dutch  bulb  growers,  and  should  perhaps 
be  grown  in  the  greenhouse  the  year  round. 

spic^ta,  Lour.  {L.  (iraminifdlia,  Baker).  Lvs.  all 
radical,  linear-lanceolate,  obtuse,  3-nerved,  with  a  few 
brown  scales  at  the  base;  stamens  (i:  style  columnar: 
ovary  3-celled.  B.M.5348,  B.R.7:5;B,  ami'  L.K.C.  7:(i94, 
all  as  Ophiopogon  spicatiis.  — Var.  densiSldra  (//.  gra- 
minifnliiim  densiflontm,  Hort.  Van  Tubergen)  is  pre- 
sumably the  best  form.  ^_  jl, 

LISIANTHUS  (Greek,  synonth  floivtr).  Oentiandcetr. 
The  choice  and  rare  plant  known  to  catalogues  as  7>. 
Hiisselliunus  is  one  of  the  largest-flowered  species  of 
the  Gentian  family.  It  is  a  tender  annual  from  Texas 
and  Mexico,  and  grows  1%  ft.  high,  producing  its 
5-lobed,  purple,  dark-eyed  fls.  in  summer  and  fall.  Un- 
der favorable  conditions  the  fls.  are  4  in.  across,  as 
raanyas  lOor  11  on  a  plant,  and  individual  blossoms  have 
been  known  to  last  three  weeks.  The  proper  name  of 
this  plant  is  Uustnmu  Jfiisnelliana.  In  Lisianthus,  the 
ovary  appears  to  be  2  celled,  because  the  placentae  are 
connivent  in  the  middle  of  the  cell,  but  in  Eustoraa  the 
placentSB  are  separated  from  each  other  by  a  consider- 
able space.  Lisianthus  has  about  60  species,  all  tropical 
American;  Eustoma  only  2  specie.'?. 


cli-,1, 
ate.spreadiiii:::  stigiiuM 

spreailiim- plates:  i,<i(l  ohiong;  s, -oils  minute,  pale 
bniwn.  B.M.:i(;2(;.  «.  f.  lU.  4:  240.  K.U.  ]»«:;: 
51  and  1881,  p.  189.  y^   jj 

Tills  line  plant  is  diflicult  to  grow  in  America. 
In  the  Did  World  it  is  usually  treated  as  a  cool 
greenhouse  subject,  being  sown  in  rail\-  spring 
for  summer  and  autumn  bloom.  Tlir  wthir  li;is 
not  grown  it  for  thirty  years,  but  in  \  n\\  oi  tin- 
renewed  interest  in  this  plant,  his  cxpi-ntin-e 
may  be  useful.  The  seeil  should  hi-  s,.wn  care- 
fully, and  at  every  stage  of  llic  plants  growth 
over-watering  should  he  guarilcd  against.  The 
seedlings  are  very  likely  to  damp-off.  When  they 
are  ready  for  trans-planting  from  the  seed-beds, 
use  small  pots.  When  larger  plants  are  needed, 
place  them  in  a  light,  airy  place  and  give  gener- 
ous bottom  heat.  For  soil,  use  good  loam,  sand 
and  well-rotted  manure.  p.  L.  HaI!R:s. 

LISSOCHiLUS  (Greek,  .s»)oo/ft  Up).  Orchiil- 
Acete.    This  genus  contains  about  30  species  dii 
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■ntly 
veined,  long  and  narrow:  steins  very  short,  leafy,  linally 
thickened  into  pseudoliulbs:  raceme  simple:  scape  long. 
stout,  sheathed  but  leafless,  growing'  liesi.ie  ilie  psc  n.lo- 
bulb:  labellum  spurred  or  saccate.,ioi  I  led  to  I  he  1.:lsi  ..f  ihe 
column.  The  plants  may  be  grown  in  a  i-oniposi  of  liln uus 
loam,  l.'af  nioM  and  s:unl.  During  the  growing  seas, in 
they  require  plenty  of  water,  hut  <Uiring  three  jnonths 
of  winter  they  should  be  allowed  to  rest  and  be  kept  dry. 
Kr^bsii,  A.  Rich.  Lvs.  in  tufts  on  the  young  stems, 
elliptic-lanceolate,  8-12  in.  long  :  scape  2-3  ft.  high  ; 
raceme  12-18  in.  long,  with  20-.30  fls.:  sepals  linear-ob- 
long, bent  back,  green,  with  dull  purple  blotches;  petals 
much  larger,  golden  yellow;  lip  yellow,  pendulous,  sac- 
cate between  the  small,  rounded  lateral  lobes;  middle 
lobe  orbicular,  notched  in  front.  Flowers  from  May  to 
Oct.,  the  fls.  remaining  a  long  time.  Natal.  B.M.5861. 
-Adv.  1895  by  Pitcher  &  Manda. 

L  ffi'i/anlpws,  Welw.  &  Reichb.  f.  A  gigantic  orchid  whose  Iv.s. 
are  said  to  grow  to  a  length  of  8  ft.,  with  flower  spikes  twice  as 
high:  sepals  linear,  curled  backward;  petals  oblong-quadrate, 
\%  in.  across,  pinkish  rose;  labellum  3  in.  long,  with  a  long 
spur;  middle  lobe  trowel -shaped,  purple,  striped  with  darker 
lines.  Congo.  G.C.III..S:617.  S.H.2;M.i.  I.H.3.'^:53.- X.  Hfir,*- 
fnlHi,  Batem.  A  robust  plant,  with  plicate  lvs.  2-3  ft.  long  and 
5-6  in.  broad,  sharp-pointed:  flower  stalk  twice  the  length  of 
the  lvs..  with  many  large  fls.  3  in.  in  diameter:  sepals  reflexed, 
rich  purple-brown  on  the  upper  sif'e;  petals  much  larger,  almost 
square,  white,  suffused  with  rose.  B.M.  .5486.  Handsomer  than 
the  first.— X.  r^se»s,  Lindl.  Lvs.  broad  and  stiff:  stem  3-4  ft. 
high:  sepals  brown;  peals  and  l.ibellum  fine  rose-colored. 
B.R.  30:12.  Also  a  showy  plant.— i.  spccidsKS,  R  Ur.  Pseudo- 
bulbs  nearly  underground  :  lvs.  dark  green,  ensifc>rni  :  sciipe 
2-4  ft.  high,  with  fragrant  Hs.  2  in.  across:  sepals  sniall.  green, 
reflexed;  petals  large,  yellow:  lip  mostly  yellow,  ai>parently 
on  the  upper  side,  due  to  the  inversion  of  the  fls.  -Inne. 
.July.  Cape.  B.R.  7:573  (erroneously  numbered  578).  P. MB. 
4:25.  Heinrich  Hasselbring. 

LISTfiBA  ( after  Martin  Lister,  16:!8( !  )-1712 ) .  Orch  lil- 
Ace<e.  Small,  slender,  erect  herbs,  with  fibrous  or  some- 
times fleshy  roots,  bearing  a  pair  of  opposite  green  lvs. 
near  the  middle,  and  1  or  2  scales  near  the  base  of  the 
stem:  fls.  small,  spurless,  in  a  terminal  raceme;  sepals 
and  petals  similar,  spreading  or  reflexed;  labellum  rather 
longer,  narrow,  entire  or  2-lobed.  About  10  species,  na- 
tives of  the  north  temperate  zone. 

convallarioides,  Torr.  Stem  4-10  in.  high,  with  smooth, 
round-oval,  obtuse,  cuspidate  lvs.:  raceme  2-3  in.  long, 
bearing  3-12  greenish  yellow  fls.  June-Atig.  In  woods. 
Nova  Scotia  to  Alaska  and  Calif.;  south  to  N.  C. 
in  the  Mts.    B.B.  1:473. 
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corditta.    Very  slender,  3-10  in.  high  :    Ivs.  cordate- 
ovate,  nmcronate:  raceme  1-2  in.  long,  with  4-20  minute 
purpli.sh  fls.    June-Aug.    lu  moist  woods,  Nova  Scotia 
to  Alaska  and  Ore.,  south  to  N.  J.;  Eu.    B.B.  1:  473. 
Heinrich  Hasselbring. 
LITH0SF£RMUM  (Greek,  rock  seed:  the  seeds  like 
little  stones).    Burraqhii'iceie.    This  includes  a  few  low- 
growing  hardy  herbaceous  perennials  of  minor  impor- 
tance.  The  best  known  is  L. 
prostratiim,    a    rock-garden 
trailer,  which  bears  numer- 
ous leafy  spikes  of  blue  fls., 
each  about  %  in.  across, from 
early    summer   to    autumn. 


1303.  Puccoon,— 
Lithospermum  canescens  (X  ---i). 

The  common  Gromwell,  L.  officinale,  is  rarely  cult,  as 
a  medicinal  herb.  The  rest  are  procurable  from  dealers 
in  native  plants.  Seeds  of  the  Gromwell  and  the  western 
species  are  procurable,  and  plants  of  the  other  kinds. 
i.  prostrahtm  is  said  to  be  prop,  only  by  cuttings  of  the 
previous  year's  wood;  L.  muUiflorum  by  cuttings  of 
young  shoots.    The  kinds  with  red  roots  yield  a  dye. 

Lithospermum  has  about  40  species  in  extra-tropical 
regions:  herbs  or  subshrubs,  rough,  silky,  or  bristly: 
Ivs.  alternate:  fls.  white,  yellow,  bluish  or  violet;  calyx 
5-parted;  corolla  funnel- or  salver-shaped,  5-lobed;  sta- 
mens 5,  fixed  to  the  tube:  ovary  4-lobed. 


A.  Color  of  fls.  blue  or  purplish. 
B.  Habit  trailing:  tube  of  corolla  den.iely  hairy,  thrice 
as  long  as  the  calyx. 
prostri.tum,  Lois.  Gentian  Blue  Grojovell.  Sub- 
shrub  ;  Ivs.  lanceolate-linear,  margin  somewhat  revolute : 
tube  of  corolla  pubescent  outside,  densely  villous  at 
apex.  S.  Eu.  This  is  presumably  the  plant  in  the  trade, 
since  L.  prostratum,  Buckl.,  is  a  white-fld.  annual 
properly  called  i.  Matamorense.  However,  L.  prostra- 
turn,  Lois.,  is  referred  by  Index  Kewensis  to  L.  fruti- 
cos»«i,  which  see.    Gn.  45,  p.  135.    J. H.  III.  32:475. 

BE.    Unlit  erect:  tube  of  corolla  not  hairy. 
fruticdsum,  Linn.    Distinguished  as  above  by  DeCan- 
dolle.  and   apparently  more  of  a  shrub,  with   the    leaf 
margins  decidedly  revolute.    S.  Eu.  — Not  cult. 

AA.    Color  of  fls.  pale  yellow,  yellow  or  orange. 
B.    Size  of  fls.  small:  tube  about  as  long  as  the  calyx: 

roots  not  red. 
c.  Inflorescence  sparse  :  throat  of  corolla  crested  with 
appendages. 
oJHcinUe,  Linn.  Gromwell.  Much  branched,  2-3  ft. 
high  :  Ivs.  lanceolate  or  ovate-lanceolate,  2  in.  or  less 
long:  fls.  dull  white.  Along  N.  E.  roadsides,  but  natu- 
ralized from  Eu. 

cc.  Inflorescence  dense:  throat  of  corolla  nearly  devoid 
of  appendages. 
pildsum,  Nutt.  Mostly  unbranched,  1  ft.  high:  Ivs. 
linear  and  linear-lanceolate,  2-4  in.  long:  fls.  dull  green- 
ish yellow,  crowded  in  a  leafy  thyrse.  Western  N. 
Amer. 
BB*.    Size  of   fls.    large,  showy:    t}ihe  of   corolla    much 

longer  than  the  calyx:   roots  red,  long  and  deep. 

c.    Floral  leaves  reduced  to  bracts  no  longer  than   the 

calyx. 

multifldrum,  Torr.     Height  1-2   ft.:    Ivs.  linear:   fls. 

light  yellow,  spicate.     Rocky  Mts.  to  W.  Tex. 

ci;'.    Floral  leaves  much  longer  than  the  calyx. 
D.    Tube   of  corolla   %~^  times  as   long  as   the   calyx: 

crests  of  throat  little  if  at  all  projecting  or  arching. 
e.  Fls.  nearly  without  pedicels:  glandular  ring  at  the 
base  naked. 
can6acens,  Lehm.  Puccoon,  of  the  Indians.  Red 
Root.  Indian  Paint.  Fig.  1303.  Height  9-12  in.  or 
more:  fls.  orange.  Plains  and  open  woods,  in  sandy 
soil,  upper  Canada  to  Ala.,  west  to  Ariz.    B.M.  4389. 

EE.    Fls.   mostly    pedicelled :    glandular   ring  at   base 
uithin  bearing  10  very  hirsute  lobes  or  teeth. 
hirtum,  Lehm.     Height   1-2   ft.:    fls.  bright   orange. 
Pine  barrens,  Mich,  to  Fla.  and  Colo. 

DD.  Tube  of  corolla  2-4  times  as  long  as  the  calyx  • 
crests  of  the  throat  conspicuous  and  arching. 
angUBtifblium,  Michx.  Fig.  1304.  Height  9-12  in.  or 
more:  Ivs.  all  linear:  fis.  of  2  sorts,  the  earlier  and  con- 
spicuous kind  bright  yellow,  with  corolla  tube  1  in.  or 
so  long,  later  ones  and  those  of  the  more  dift'usely 
branching  plants  with  inconspicuous  pale  corolla,  with- 
out crests  in  the  throat  and  probably  cleistogenous. 
Apparently  all  grades  between  early  large  fls.  and  late 
small  ones.  Prairies.  D.  M.  Andrews  says  it  has  pale 
cream  fls.  Var.  longiJldnim  (i.  longifldrum,  Rort.,I).  M. 
Andrews)  is  saiil  to  grow  1  ft.  high,  with  larger,  pale 
lemon  lis.  and  comes  true  from  seed.  Grows  wild  in 
Colo.  w.  M. 

LITTSA..    iice  Agave. 

LITHRffiA  1  Chilean  name).  Anacardidce(T.  A  genus 
of  small  Simth  .American  trees  related  to  Rhus,  and  by 
Beiitham  and  Hooker  included  in  that  genus.  The  plant 
cult,  by  some  under  this  name  seems  not  to  be  true  to 
name,  as  it  is  a  tree  with  undivided  Ivs.,  while  the  true 
plant  is.  as  hrub  with  1-3  pairs  of  Ifts.  and  odd  pinnate. 
D.C    Mon.  Phan.  vol.  4. 

Aroeirinha.  March.  {L.  molleoides,  Engl.).  Shrub, 
9-12  ft.  high:  Ivs. of  5  lanceolate  Ifts.,  the  raohis  and 
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petiole  narrow-winged  ;  Ifts.  2-3  in.  long,  glabrous, 
with  small  panicles  of  greenish  yellow  fls.  and  almost 
white  drupes  1-2  lines  in  diam.    Brazil. 

J.  B.  S.  Norton. 

IiITTONIA  (Dr.  Samuel  Litton,  professor  of  botany 
in  Royal  Dublin  Society).  JjillAcete.  Littonia  and 
Gloriosa  are  called  Climbing  Lilies.  They  are  tender, 
tuberous  plants,  with  glossy,  lanceolate  Ivs.  which  curl 
at  the  tips  into  tendrils,  enabling  the  plants  to  reach 
6-8  ft.  The  fls.  are  6-parted,  but  in  Littonia  the  seg- 
ments are  not  reflesed  like  a  Cyclamen,  as  in  Gloriosa. 
Fls.  nodding,  bell-shaped,  orange,  1  in.  or  more  across; 
segments  oblong,  ac\iminate,  IM  in.  long:  capsule  long, 
3-celled;  seeds  scarlet,  about  the  size  of  a  sweet  pea, 
round,  arranged  in  2  series.  The  odd-shaped  tubers  are 
about  1%  in.  across  and  may  be  planted  outdoors  in  May. 
There  are  4  species,  1  from  Arabia,  1  from  S.  Africa 
and  2  from  tropical  Africa. 

mod6sta,  Hook.  Lower  Ivs.  in  3's,  upper  ones  alter- 
nate: perianth  segments  provided  with  a  small  oblong 
nectary,  partially  closed  by  a  ciliated  scale  on  each  side: 
style  3-cut.  S.Africa.  B.M.  4723.  Var.  Keitii,  Hort.,  is 
an  improved  form,  with  larger  and  more  abundant  fls. 
John  Endicott  and  W.  M. 

LIVE  -  FOREVER.  Sedum  Telephium  and  other 
Sedums^ 

LIVERLEAF.    ffepntica. 

LIVERWORT.  A  general  name  for  a  group  of  cryp- 
togamia  (flowerless  plants),  somewhat  allied  to  mosses 
and  known  as  Hepaticse.  Conocephalus  and  Marchantia 
have  been  offered  by  dealers  in  native  plants  as  suitable 
for  rockwork  and  bog  gardens.  Lunularia  is  a  common 
weed  in  greenhouses. 

LIVING  ROCK.    VonsuU  Anhalonium. 

LIVISTONA  (P.itrick  Murray,  Baron  of  Livistone). 
Palmdeece.  About  14  species  of  fan  palms  from  tropical 
eastern  Asia,  Malaya  and  Australia.  Trunks  usually 
tall,  stout,  ringed  below,  clothed  above  with  dead  leaf- 
sheaths:  Ivs.  spreading,  orbicular,  plicate,  split  to  the 
middle  or  below;  the  segments  bifid,  infolded,  naked  or 
fibrous  along  the  margins  ;  rachis 
short;  ligule  small,  cordate,  free;  pe- 
tiole long,  stout,  flat  or  rounded  above, 
convex  below,  often  spiny  along  the 
margins;  sheaths  margined  with  re- 
ticulate fibers  :  spadices  long,  at  first 
ascending,  pendent  in  fruit,  long- 
peduncled,  loosely  branched,  the 
branches  slender:  spathesmany,  long, 
tubular,  compressed,  sheathing  the 
peduncle,  thick,  coriaceous,  bifid  or 
2-lipped,  2-keeled  or  ancipital  :  no 
bracts  or  bractlets:  fls.  greenish:  fr. 
smooth  and  shining,  oblong-globose  or 
ellipsoidal,  black,  blue,  yellow  or 
brown. 

From  the  seven  allied  genera  men- 
tioned under  Licuala,  Livistona  is  dis- 
tinguished by  the  following  charac- 
ters: fls.  hermaphrodite:  carpels  of 
the  ovary  globose,  distinct  or  slightly 
cohering  :  styles  short,  distinct  or  co- 
hering: albumen  not  twisted,  broadly 
scooped  out  on  the  ventral  side : 
branches  of  the  spadices  not  bracted 
or  the  lower  ones  bracted. 

A.    Li's.  g!aneous  beneath. 
Jenldnsiana,  Griff.    Lvs.  5-6  ft.  broad,  renifonn,  flabel- 
late,  70-80-fid,  glaucous  beneath,  the  divisions  very  nar- 
row, straight,  shortly  and  obtusely  2  toothed.   Assam. 

AA.   Zivs.  not  glaucous  beneath. 

B.   Petioles  without  spines. 

Woddfordii,  Ridley.    Petioles  slender,  without  thorns, 

only   yin.  thii-k  :    lvs.  orbicular,  quite  thin,  2  ft.  long, 

IS  in.  wide,  split  into  very  narrow  acuminate  lobes,  the 

lower  ones  free  almost  to  the  base,  the  inner  ones  split 


only  one-fourth  of  the  way  down:  spadices  very  slender, 
the  short  slender  branches  protruding  from  the  mouths 
of  tubular  brown  sheaths:  drupe  globose,  %  in.  in  diam., 
bright  red.  Polynesia.  First  described  in  G.C.  IIL 
23:177.  — Nearly  related  to  Zi.  anstralis,  but  more  grace- 
ful, with  smallei  flowers  and  fruit. 

BB.    Petioles  spiny  below  the  middle. 
c.    Length  of  spines  ^in.  or  less. 

olivaefdrmis, Mart.  {Cor^pha  Gebdnga,  Hort.,  in  part). 
Stems  medium  :  lvs.  glabrous  ;  petiole  somewhat  3- 
angled;  spines  retrorse,  1-3  lines  long;  segments  12-15 
in.  long,  deeply  bilobed,  the  lobes  very  long,  acuminate, 
linear,  pendent,  with  or  without  very  short  filaments: 
fr.  olive-shaped,  solitary,  or  twin  and  connate  to  the 
middle.    Brazil. 

CC.    Length  of  spines  1  in.  or  more. 
D.    Shape  of  lvs.  reniform. 

Chinfinsis,  R.  Br.  {Latdnia  Borbdnica,  Hort.,  not 
Lam.).  Stem  6  ft.  high,  more  than  1  ft.  thick,  gray,  with 
approximate  rings  :  lvs.  many;  petiole  equaling  the 
blade,  covered  to  about  the  middle  with  retrorse  brown 
spines,  1  in.  or  more  long  ;  blade  reniform,  4-6  ft.  in 
diam.;  segments  linear- lanceolate,  long- pendulous, 
deeply  forked,  filiferous,  the  lower  1-2  ft.  long,  1-2  in. 
wide,  the  middle  3  ft.  long,  the  lobes  acuminate,  4-8  in. 
long.    China. 

DD.    Shape  of  lvs.  orbicular. 

rotundifdlia.  Mart.  ( Vhamcurops  Blrob,  Sieb.  C.  Byr- 
r7id,Hort.).  Stem  40-50  ft.high,  1-lK  ft.  in  diam.,  erect 
or  subflexuous,  brownish  black,  obscurely  ringed ;  petiole 
6  ft.,  with  recurved  spines  1%  in.  long  at  the  base;  blade 
3-5  ft.  in  diam.,  suborbicular,  at  length  somewhat  peltate 
through  reversion  of  the  lowest  lobes ;  segments  60-90, 
connate  for  one-third  their  length,  bifid  to  the  middle, 
the  lobes  long-acuminate.  Java.  B.B.  21:110.  F.R, 
1:301.    S.H.2:28. 

BBB.    Petioles  spiny  from  base  to  apex. 
E.    Segments  of  the  lvs.  free  one-third  of  the  way  down, 

altissima,  Zoll.  Lvs.  bright  shining  green,  lK-2  ft. 
long;  segments  free  one-third  of  the  way  down,  bifid  at 
the  apex;  petiole  2-6  ft.,  upper  part  green,  brown  toward 
the  base,  inclosed  in  a  reddish  brown  network  of  woody 


1305.   Livistona  humil 


fibers,  armed  on  the  margins  with  stout  black  recurved 
spines.   Java. 

EE.  Segments  free  nearly  to  the  base. 
F.  Position  of  segments  rigid,  not  drooping. 
austr&lis,  Mart.  {Cor^pha  austr&lis,  R.  Br.).  Stems 
40-80  ft.  high :  lvs.  in  a  dense  crown,  orbicular  3-4  ft.  in 
diam.,  divided  to  or  below  the  middle  into  40-50  narrow, 
plicate,  acuminate  segments,  either  entire  or  2-cIeft  at 
the  apex.  Australia.   B.M.  6274.   Gn.  26,  p.  337.  V.  9:328. 


934 


LIVISTONA 


FF.  Position  of  Sfdments  drooping. 
G.  JVumber  of  sigmeuls  10-12. 
Hodgendorpii,  Hort.  Stem  tall,  cylindrical,  with  tri- 
angular leaf-scars:  petiole  rounded  on  the  back,  3-5  ft. 
long,  red-brown  at  the  base,  olive-green  above:  spines 
stout,  recurved,  \%-2^  in.  apart,  %-2%  in.  long:  leaf 
suborbieular,  4^-6  ft.  in  diam. ;  segments  plicate,  cune- 
nate,  pendulous  at  the  apex  and  5-7-lobed,  the  lobes 
acute.    Java.    I. H.  21:174.    P.R.  1:427.    Gn.  25,  p.  392. 

GG.    Xiimber  of  segments  more  than  12. 

hdmilis.R.Br.  (£.  J/nriff'.F.Muell.).  Fig.  1305.  Stems 
4-Hl  ft.  high  :  Ivs.  at  length  orbicular-cordate,  3  ft.  in 
diam.,  deeply  divided;  segments  narrow,  plicate,  acumi- 
nate, tlie  filaments  between  the  lobes  altogether  wanting 
or  very  minute  or  1  in.  long;  petiole  much  flattened, 
with  acute  edges  bordered  with  small  prickles  inter- 
mitted with  larger  ones,  often  \'i\\\.  long.  N.  Australia. 
—  Fig.  1305  is  redrawn  from  Martins. 

Bubglobdsa,  Hart.  A  medium-sized  palm  :  Ivs.  gla- 
brous, tlie  rays  10-12  in.  long.  2-parted  nearly  to  the 
base,  the  lobes  linear,  very  acuminate,  pendulous  :  fr. 
subglobose.   Java. —  Known  in  Java  as  "Sedangau." 

Jaked  G.  Smith. 

This  is  the  most  extensively  grown  genus  of  fan- 
leaved  palms  in  commercial  horticulture  of  the  present 
day,  its  commonest  representative  being  the  well-known 
"Chinese  Fan  Palm,"i.  Cliiiieiisis,  which  is  ahso  known 
to  the  trade,  and  improperly,  as  Lutania  Borbonica.  In 
general,  the  members  of  this  genus  are  by  no  means 
difficult  to  grow,  though  it  is  well  to  make  some  distinc- 
tions in  culture  between  such  strong-growing  and  com- 
paratively hardy  palms  as  L.  Cli  inrusis  and  L.  anstralis, 
and  the  more  tender  species  from  Java  and  northern 
Australia,  among  which  L.  hitutilis,  L.  otiv(eformis  and 
I/,  rotundifolia  are  prominent. 

For  those  of  the  first  section  a  strong  loamy  soil  well 
enriched  with  thoroughly  decayed  stable  manure,  good 
drainage,  an  abundance  of  water  and  a  night  tempera- 
ture of  G0°  will  provide  satisfactory  conditions  for 
sturdy  growth. 

The  more  tropical  species,  of  which  L.  rotundifolia  is 
a  good  example,  make  better  progress  in  a  somewhat 
lighter  soil  and  a  higher  temperature,  65°  to  70°  being 
more  congenial  to  them  than  the  cool  treatment  accorded 
their  stronger  relatives.  More  shade  is  also  required  for 
the  warmhouse  species,  in  order  to  retain  the  rich  green 
color  that  a  healthy  Livistona  should  present. 

Red  spider  and  white  scale  are  two  of  the  most  trouble- 
some insects  to  the  grower  of  Livistonas,  the  first  being 
controlled  to  a  great  extent  by  thorough  syringing,  while 
the  latter  may  be  eradicated  by  the  careful  use  of  various 
insecticides,  though  avoiding  the  frequent  application 
of  extract  of  tobacco,  the  continued  use  of  the  latter 
substance  often  resulting  in  injury  to  the  foliage  of 
Livistonas. 

L.  australis  is  a  more  stubby-growing  plant  than  i. 
Chinensis,  the  fan-like  leaves  are  stiffer  and  less  grace- 
ful, and  the  footstalks  are  more  thoroughly  armed  with 
stout  spines,  while  the  leaves  are  also  smaller  in  propor- 
tion to  the  plant  than  those  of  Jj.  Chinensis.  h.  Hoogen- 
dorpii  and  L.  olivasformis  are  somewhat  alike  in  young 
plants,  but  the  first  has  many  more  and  coarser  spines 
on  the  footstalks,  and  the  stalks  of  L.  Hoogendorpii  are 
generally  longer,  the  leaves  of  both  being  much  divided. 
L.  rotundifolia  and  L.  aJtiasima  are  much  alike  in  a 
small  state,  and  the  writer  is  inclined  to  think  that  the 
seeds  of  the  latter  are  sometimes  substituted  for  those 
of  L.  rotundifolia.  The  leaves  of  L.  rotundifolia  are  Hat- 
ter and  more  even  in  outline,  those  of  L.  altisxima  being 
somewhat  undulated,  as  though  they  were  crowded  on 
the  stalk.  In  fact,  small  plants  of  L.  rotundifolia  are 
usually  more  symmetrical,  and  also  have  longer  foot- 
stalks. ^  JJ.  Taplin. 

LL6TDIA  (after  Edward  Lloyd,  who  found  the  plant 
in  Wales).  Lilidcea'.  About  4  species  of  bulbous  plants, 
of  which  L.  alpina  was  said  by  Baker  to  have  the  widest 
distribution  of  any  plant  in  the  lily  family.  Dwarf 
plants,  with  hard,  grassy  Ivs.  and  .small,  whitish,  long- 
lasting  fls. :  perianth  G-parted ;  segments  withering  and 


persistent ;    stamens   G,  hypogynous,  shorter   than   the 
perianth:  capsule  obovoid;  seeds  flatfish. 

alpina,  Salisb.  {L.  serdtina.  Sweet).  Distinguished 
from  the  other  species  by  having  an  oblique,  somewhat 
rliizomatous  rootstock  and  glands  on  the  claws  of  the 
perianth  segments.  Radical  Ivs.  2— t,  linear,  convolute: 
stem  usually  1-fld.,  3-9  in.  long:  Ivs.  3-4,  small,  linear: 
fls.  whitish,  yellowish  purple  at  its  base.  Mts.  of  Wales 
to  Sicily,  Himalayas,  Colorado. -Adv.  1889  by.  F.  H. 
Horsford. 

LOASA  (South  Amei-ican  name).  Loas&cem.  These 
plants  are  too  much  like  nettles  to  deserve  cultivation, 
though  their  fls.  are  odd  and  interesting.  The  pain 
from  their  pricks  lasts  several  days.  Each  of  the  5- 
hooded  petals  contains  a  bunch  of  stamens.  They  are 
treated  as  half-hardy  annuals.  (See -4hh)(((^s-.)  A  ge 
nus  of  about  50  tropical  American  herbs,  erect  or  twin 
ing:  Ivs.  alternate  or  opposite,  entire,  lobed  or  decern 
pound :  capsule  3-5-valved  from  the  apex,  rarely  twisted 
ovary  1-celled;  ovules  numerous.  The  allied  genus 
Blumenbachia  differs  in  having  c;ipsnles  which  are 
longitudinally  5-10-valved  and  most  frequently  spirally 
twisted. 


".V 


1306.   Loasa  tricolor  (X  %). 


A.    Sepals  as  long  as  petals. 

tricolor,  Lindl.  Fig.  1306.  Annual,  2  ft.  high:  Ivs. 
opposite,  bipinnatifid,  very  prickly:  sepals  as  long  as 
the  petals  ;  petals  yellow:  crown  red:  filaments  white. 
Chile.    B.R.  8:667. 

AA.  Sepals  shorter  than  petals. 
B.  Petals  yellow. 
hispida,  Linn.  Annual,  114  ft.  high:  Ivs.  alternate, 
5  in.  long,  3'2  in.  wide,  pinnatifld;  segments  lobed:  se- 
pals much  shorter  than  the  petals;  petals  yellow,  over 
1  in.  long.  June-Aug.  Peru.  B.M.  3057.  G.C.  III. 
22:291.    Gn.  25,  p.  451.  — Cult,  in  pots  abroad. 

BB.  Petals  white. 
vulcAnica,  Andr#  {L.  Wdlli.iii,  Hort  ).  Erect,  bushy 
annual,  2-3  ft.  high:  Ivs.  3-G  in.  broad,  3-parted;  seg- 
ments serrate,  each  with  a  long  stalklet,  the  lateral 
one.s  often  divided  into  3  Ifts.:  sepals  shorter  than  the 
petals;    petals   white;    eve  of   fl.  of  2  concentric  red 


LOASA 

bands,  with  5  yellow  spots  outside.  New  (irenada. 
B.M.  6410.  I.H.  25:302.  R.H.  1894,  p.  2;tt. 
BB.  Petals  brick-red. 
lateritia,  Gill.  Without  stinging  hairs:  stem  scarcely 
any:  Ivs.  opposite,  long-petioled,pinnatisect;  seements 
rotundate,  crenately  lobed:  peduncles  twin,  l-lid..  ter- 
minal, about  as  long  as  the  leaf:  calyx  lobes  oval,  "ionger 
than  the  corolla  tubi/,  half  shorter  than  the  coroUa. 
Chile.  The  above  tlescriptiou  is  from  the  original  one. 
A  much  confused  plant  (see  addenda  of  Ind.  Kew 
under  Loasa  and  Bhniienbacliia;  also  equivocal  pas- 
sages in  Engler  &  Prantl  Pfl.  Pam.  ,'):Ga:lI8,  119,  Lief- 
erung  100).  The  stinging  vine  10-20  ft.  high  pictured 
in  B.M.  30.32  as  L.  lateritia,  is  a  Blumenb.achia,  of  the 
section  Raphisauthe.  Ij.  aurantlaea,  Hort.,  isiisually 
given  as  a  synonym  of  L.  lateritia  in  botanies,  but  is 
kept  separate  in  the  trade. 

LOBfiLIA  (Matthias  von  Lobel,  or  L'Obel,  I.ISS-IGIG, 
a  Flemish  botanist  and  author.  Latinized  Lubeliiis). 
Lohelitlcefe  (by  some  combined  with  the  Campa n  ul()ce(e) . 
More  than  200  herbs  (or  sometimes  subshrubs  in  the 
tropics)  of  wide  distribution  in  temperate  and  tropical 
regions,  comprising  many  species  with  very  showy 
flowers.  Corolla  gamopetalous  and  tubular,  split  down 
one  side;  lobes  5,  the  3  on  the  lower  side  (as  the  fl. 
stands)  somewhat  united  and  forming  a  lip,  the  other  2 
(1  on  either  side  of  the  cleft  or  split)  erect  or  turned 
back  ;  calyx  short-tubular  or  globular,  joined  to  the 
ovary,  short-toothed  ;  stamens  5,  united  into  a  tube 
around  the  single  style,  the  tube  often  protruding  from 
the  cleft  into  the  coroUa:  fr.  a  2-valved  capsule.  The 
flowers  are  blue,  red  oryellowish,  on  1-fld.  pedicels, which 
are  arranged  in  a  terminal  raceme.  Lvs.  alternate, 
mostly  narrow. 

There  are  two  horticultural  groups  of  Lobelias,—  the 
annuals  and  the  perennials.  The  annuals  are  low,  nor- 
mally blue-fld.  species  suitable  for  bedding  and  edgings. 
They  are  of  the  easiest  culture  either  from  seeds  or 
cuttings.  See  L.  iV/»?(S  (No.  1).  The  perennials  are 
again  of  two  types,— the  hardy  and  the  half-hardy  or 
tender.  The  hardy  kinds  are  natives,  of  which  i.  ear- 
dinalis  and  i.  syphilitica  are  the  leading  representa- 
tives. These  inhabit  bogs  and  low  places,  and  the  best 
results  under  cult,  are  to  be  expected  in  moist  and 
cool  spots.  The  half-hardy  sorts  are  chiefly  derivatives 
of  the  Mexican  L.  fnUjeiis,  a  plant  which  is  deservedly 
popular  in  the  Old  World,  but  which  has  not  attained 
great  favor  here.  These  species  may  be  bedded  out  in 
the  northern  states.  They  are  carried  over  winter  in 
pots  or  in  a  cellar.  They  usually  give  good  results  the 
first  year  from  seed,  if  started  early;  or  seeds  may  be 
sown  in  the  fall  and  the  plants  carried  over  in  a  frame. 
The  hardiness  of  the  hybrid  perennial  Lobelias  in  this 
country  is  yet  to  be  determined.  It  is  probable  that 
forms  of  L.  ful(jens  will  stand  outdoors  in  the  middle 
states  if  given  wiiiti-r  protection.  In  the  latitude  of 
Washington  tlu'V  an-  liardy  in  winter  but  are  scarcely 
able  to  withstand  the  summers. 

INDEX. 

alba,  1  p.  6.  Goldelse,  lb.  P.axtoiiiana  Ic. 

atrosanguinea,9.         Golilen  Queen,  1  b.  pereiuiis.  W. 

bicolor,  1.  gracilis,  1,  2.  pumila.  1  a. 

eardinalis,  7.  griinililiora,  1  e.  Queen  Victoria,  9. 

Cavanillesil,  13.  heterox)h,vlIu,  1,  3,  4.  ra.m.osa,  4. 

compacta,  1  a.  hybrida.  10.  Rivoirei,  12. 

erecta.  1  a.  Kabnii.  .'J,  speciosa,  1  c. 

Erinus,  1.  Kennesina,  1  e.  splendens,  8. 

Feuillei,  14.  laxiflora,  l:f.  syphilitica,  6. 

formosa,  9.  Lindlevaua.  1  c.  tenuior,  4. 

fulgens.  9.  Liigduneiisis,  11.  tricolor,  1  c. 

Gerardi,  11.  marmorata,  1  c.  Tupa,  14. 

glanduloaa,  6.  Nanseniana,  9. 

A.  Plant  annual  {or  so  treated),  Inic  and  diffuse- 
growing. 
B.  Beards  or  hairy  tufts  oh  only  the  two  lower  anthers. 
1.  Erinus,  Linn.(Z'.  heteropJfi'ftla,Jlort.,sovaetime?i,not 
Labill.  i.  f/n(i-i7(S,  Hort.,  not  Andr.  L.  bicotor,  Sims). 
Pigs.  1307-8.  Diffuse  and  half-trailing  annual  or  per- 
ennial, much  used  for  edgings.  Glabrous  or  slightly 
hairy  below,  6-12  in.  high:  lvs.  variable,  the  lower  ones 
obtuse  and  obovate  or  spatulate  and  crenate-toothed, 
the  upper  ones  oblanceolate  or  oblong  (becoming  linear 
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and  acute  near  the  top  of  the  stem,  and  mostly  sharp- 
angle-toothed:  fls.  %--U  in.  across,  oti  ^^•n(ler  i>edicels, 
light  blue  with  a  lighter  center;  the  calyx  lobes  awl- 
like, spreading,  as  long  as  the  comlhi  tube;  3  lower 
lobes  of  corolla  large  and  spreading.  S.  Afr.  B.M. 
514,  901.  — One  of  the  commonest  of  all  annual  edging 
plants,  particularh  for  earh  season  effects      In  oui  hot 


midsummer   but 
sional  cutting 


climate,  it  often  erases  bloonim^ 
with  good  soil,  pit  nt\  <  t  \\  it*  r  iin 
back,  it  will  bloom  till  ti  t  Si  eds 
sown  in  January  tnd  F  t  bru  u  >  w  ill 
give  blooming  pi  mts  bj  Apiil  and 
May.  For  fls.  alone  rather  thiu 
for  edgings,  the  seeds  in'v\  1 
started  later,  or  even  sown  in  tin 
open  ground.  For  dchnite  iisults 
in  edgings,  howe^  er  it  i  u  ualh 
better  to  start  from  cuttings  In 
the  fall,  lift  the  best  plants  and 
grow  them  in  pots  thiou{,h  the 
winter  as  stocks  from  which  to  se 
cure  cuttings.     Cuttings    tiktn  in 

late  January  or  February  shi>iild  1307  Lobelia  Erinus 
give     blooming     plants    b>     M  n  ^^  ,(j„ ,[  ^,^^ 

Seedlings    vary,   and   one    cannot 

rely  on  them  for  specific  effects  in  design  work,  although 
they  may  be  best  for  the  amateur  who  desires  only  fls. 
Some  strains  of  seeds,  however,  come  very  true.  Lo- 
belia Erimis  is  also  a  good  pot-plant  for  the  winter  con- 
servatory. 

Lobelia  Erinus  is  exceedingly  variable.     The  forms 
fall  into  three  groups; 

(a)  Variation  in  habit:  Var.  compActa  or  er§cta, 
dense-growing  forms  suitable  for  low,  close  edgings: 
subvarieties  are  blue,  white,  etc.  The  most  popular 
bedding  forms  belong  to  this  strain.  The  name  erecta 
is  often  used  for  the  taller  strains.  Var.  gr&cilis,  with 
slender  growth  and  suitable  for  vases  or  baskets  : 
blue.    Var.  piimila.   Very  dwarf. 

(b)  Variation  in  color  of  foliage:  Golden  Qdeek 
and  GOLDELSE,  with  yellowish  foliage.  Also  forms 
with  bronzy  foliage,  but  not  constant. 

(c)  Variation  in  color  and  size  of  fls.:  Var.  &lba, 
white.  Var.  {16re  pleno,  double.  R.H.  1875:71.  Var. 
grandifldra.  Various  large-fid.  forms.  Var.  Eerme- 
Blna.  Crimson.  Var.  Lindleyana.  Rose-color,  with 
white  i-ye.  V.ar.  marmorata.  Fls.  marbled.  Var.  Pax- 
toniana.  Light  1. hie  with  wliiti-eye:  growth  straggling. 
Var.  Koyal  Purple.  Purple-iilue.  Var.  specidsa. 
Large-fld.,  light  azure  blue,  with  white  eye.  Var. 
tricolor.  Pis.  blue  or  pink,  with  white  eye  and  car- 
mine spots. 

BB.  Beards  or  hairs  on  all  the  anthers.     The  three  fol- 
lowing species  are  probably  not  in  the  Amer.  trade, 
although    they    are   known    as  cult,  plants.     The 
names  sometimes  occur,  but  the  plants  which  they 
represent  are  probably  forms  of  L.  JSrimis.     But 
the  descriptions  will  enable  the  student  to  distin- 
guish whether  the  species  occur. 
2.  gricilis,  Andr.    A  foot  or  less  high,  slender,  decum- 
bent at  the  base,  glabrous:   lower  lvs.  ovate  and  deeply 
cut,  the  upper  ones  narrower  and  pinnatiUd  (becoming 


1308.  Lobelia  Erinus. 
One  of  the  most  popular  edging  plants. 

linear  and  entire  at  the  top  of  the  stem) :  fls.  K-54  in. 
across,  blue  with  a  whitish  eye,  the  middle  lower  lobe 
strongly  obovate.  the  2  upper  lobes  small  and  curved  and 
usually  hairy:  H. -cluster  long  and  open,  more  or  less 
1-sided:  seed  angled,  not  winged.     Austral.     B.M.  741. 
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3.  heteropliyllat  Labill.  Muck  like  tke  last,  but  fls. 
larger,  (the  middle  lobe  nearly  1  in.  long)  and  the  lower 
leaves  parted  into  linear  lobes:  seed  winged.  Austral. 
B.R.  23:20U.    P.M.  9:101. 

4.  t6nuiort  R.  Br.  {L.  ramdsa,  Renth.).  Erect  or  as- 
cending, 12-18  in.,  pubescent:  lower  Ivs.  small,  mostly 
ternately  divided,  the  upper  Ivs.  linear  and  mostly  en- 
tire: fls.  rather  large,  bright  blue,  borne  far  apart  on 
very  slender  pedicels,  the  middle  lobe  much  the  largest 
and  obovate:  seed  smooth  and  shining,  compressed. 
Austral.  3.^.3784^  (fis  Z.heteropliylla).  B.2:93.  R.H. 
1856:281.    G.C.  IL  15:105. 

AA.    Plant  perennial  {rarely  biennial),  iisiiaJly   tall 
or  strict-growing. 
B.    Corolla    very   unequally    hilahiate   or  S-lipped^    the 
lower  lip  3-lobed  and  deflexed,  the  upper  lip  very 
small. 

O.    Species:   fls.  blue  (sometimes  varying  to  ivliite). 

5.  E&lmii,  Linn.  A  slender  perennial  (sometimes  bi- 
ennial %),  G-18  in.  high,  glabrous,  branched:  Ivs.  nar- 
row-spatulate  to  linear  at  the  top  of  the  stem,  remotely 
denticulate:  fls.  small  {%  in.  long),  very  light  blue,  in 
a  long,  loose  raceme,  on  filiform  pedicels.  On  wet  banks 
and  slopes  and  margins  of  bogs,  in  N.  states:  propagat- 
ing by  offsets.  B.M.  2238.  — Sold  by  dealers  in  nativ 
plants.    L^seful  for  bog  planting. 

6.  syphilitica,  Linn.  Strong,  weedy  herb,  2-3  ft.,  gla- 
broiis  or  nearly  so,  mostly  simple:  Ivs.  thin,  oblong- 
oval  to  lanceolate,  attenuate  to  the  apex  but  the  point 
mostly  blunt,  small-dentate  or  creuate-denticulate,  nar- 
rowed into  a  very  short  petiole:  fls.  about  1  in.  long  in  a 
long,  wand-like,  racemose  spike,  blue  or  purplish,  the 
tube  about  %  in.  long  ;    calyx  hairy  and  enlarging   in 

fruit,  the  lance-acuminate 
lobes  conspicuous,  and  bear- 
ing auricles  in  the  sinuses. 
Moist  places,  E.  states. 
B.R.  7:537;  33:6  (as  L. 
(jlandulosa),  Mn.  7:  61.— 
Var.  diba,  Hort..  has  nearly 
white  fls.  Interesting  plant 
for  bog  gardens  and  moist 
borders.  In  dry  soils  it  will 
grow,  but  with  less  vigor. 

o:.  Species:  flowers  in 
shades  of  red  {or  yellow 
or  very  rarely  white). 
7.  cardinilis,  Linn.  Car- 
dinal Flower.  Indian 
Pink.  Fig.  1309.  Straight- 
growing,  glabrous  or  very 
nearly  so,  2^  ft.  tall,  usually 
unbranched  :  Ivs.  narrow, 
varying  from  oblong-ovate 
to  lanceolate,  tapering  both 
ways,  the  petiole  very  short 
or  none,  margin  irregularly 
serrate:  fls,  bright  intense 
cardinal  (rarely  varying  to 
white),  the  tube  1  in.  long, 
the  3  lower  lobes  very  nar- 
row, the  fls.  borne  in  a  long 
racemose  spike  in  which  the 
bracts  are  mostly  very  nar- 
row and  the  upper  ones  lit- 
tle exceeding  the  pedicels  ; 
calyx  hemispherical,  the 
tube  much  shorter  than  the 
long-linear  lobes:  seeds  dis- 
tinctly tuberculate."  Wet 
places,  as  in  swales,  eastern 
N.  Amer.  B.M.  320.  G.W. 
F.  41.  -  One  of  the  most 
showy  of  all  native  flowers, 
and  worthy  of  cult,  in  any 
moist  border.  It  has  been  long  in  cultivation,  but  has 
probably  given  no  important  horticultural  forms. 

8.  spl6ndens,  Willd.  Like  L.  cardinalis,  but  more 
slender,  the  Ivs.  narrower    and  glandular    denticulate. 


1309,    Lobelia  cardii 
(X.':,.) 


mostly  sessile:    seeds  little  tuberculate.     Wet    places, 
Tex.,  W.  and  S.  — Once  adv.  by  Saul. 

9.  fiilgens,  Willd.  { L.  formdsa,  Tlort.  L.  cardinAlis, 
Hort.,  in  part).  Very  like  the  last,  but  fls.  larger,  deeper 
red  and  more  showy,  the  3  lobes  of  the  lower  lip  broader: 
plant  mostly  pubescent  (at  least  the  foliage),  and  vari- 
ously tinged  or  spotted  with  brown  or  bronze:  bracts 
more  leafy.  Mex.  B.M.  4002  (as  L.  splendens,  var.  atro- 
sanguin€a).  —  hong  in  cult,  and  a  most  desirable  plant. 
Not  hardy  without  protection  in  the  N.  It  has  given  rise 
to  many  horticultural  forms,  some 
of  which  (as  "Queen  Victoria")  are 
commonly  referred  to  Z'.cardinaZis. 
The  trade  name  L.  cardinalis  atro- 
sanguinea  probably  belongs  to  this 
species.  The  recent  i.  cardinalis 
iVflH5(;>((V(Hrt,a  purple -carmine  sort, 
is  i>rohiibly  L.  fulgens.  In  Europe, 
this  Lobelia  is  one  of  the  popular 
bedding  plants,  but  it  has  never 
gained  popularity  in  Amer.  In  this 
country  it  is  usually  grown  in  pots 
and  treated  as  a  conservatory  sub- 
ject. 

ccc.  Species  -hybrids  or  deriva- 
tires  :  fls.  mostly  in  shades 
of  red,  pink  or  purple. 

10.  hybrida,  Hort.  The  hybrid  Mt 
Lobelias  are  mostly  of  French  ori- 
gin, and  they  are  little  known  in 
the  Amer.  trade,  although  they  are 
occasionally  imported  by  amateurs. 
It  is  doubtful  if  they  will  endure 
the  winters  of  the  northern  states, 
although  they  make  excellent  pot 
subjects  for  blooming  in  the  Slim- 
mer border.  They  may  also  be 
planted  in  the  open  and  lifted  on  1310.  Lobelia  Rivoirei. 
the  approach  of  winter:  or  new  stock  (X  ^3  ) 

can    be    raised    from    divisions    of 

the  old  plants,  or  from  offsets,  or  from  seeds.  Many  of 
these  hybrids  are  most  showy,  and  they  should  be  bet- 
ter known  in  Amer,  It  is  probable  that  they  are  de- 
rived chiefly  from  L.  fulgens,  although  they  are  said  to 
come  largely  from  L.  cardinalis,  but  L.  fnlgens  and  L. 
cardiualis  are  confused  amongst  gardeners.  L.  syphi- 
litica has  also,  apparently,  entered  into  some  of  these 
hybrid  derivatives,  particularly  those  with  blue  or  pur- 
ple colors.  These  hybrids  are  sometimes  known  collec- 
tively as  L.  hybrida  and  L,  ppreunis  hybrida.  Two  re- 
cent forms  deserve  separate  mention: 
,  11.  GerArdi,  Hort.  Habitof  L.fiilgens  or  L.cardinalis: 
Ivs.  lanceolate  or  lance-oblong,  glabroiis,  denticulate: 
fls.  in  a  heavy  terminal  spike  or  raceme,  rich  violet, 
IK  in.  or  more  long.  Obtained  by  Chabanne  and  Gou- 
jon  of  the  Botanic  Garden  of  Lyons,  and  introduced  to 
the  trade  in  1895  by  Rivoire  P6re  et  Fils,  Lyons.  The 
hispid  calyx  suggests  L.  syphilitica.  R.B.  22,  p.  112. 
I.H.  42,  p.  268.  — it  varies  into  rose-color  (var.  Lugdu- 
nfinsis)  and  into  coral-red,  violet-purple,  and  the  like. 
The  pistillate  parent  was  a  form  of  L,  syphilitica  and 
the  staminate  parent  was  the  "Queen  Victoria  "  form  of 
L.  fnlgens.  The  plant  was  named  for  M.  Gt5rard,  direc- 
tor of  the  botanical  collection  at  Lyons. 

12.  Rlv6irel,  Hort.  (Fig.  1310),  comprises  still  more 
recent  types,  with  very  large  rose  or  pink  fls.  Gn. 
56:1238,  which  plate  represents  several  derivative  Lo- 
belias.   G.C.  111.24:233. 

BB.    Corolla  somewhat  equally  2-lipped,  the  lower  lip 
only  notched,  the  upper  one  2-paried. 

13.  laxlfldra,  HBK.  (L.  Cavanillesii,  Mart.  Sypho- 
cdntpylus  bicnlor,  Don).  Tall,  branching  herb  or  sub- 
shrub,  with  thinly  hairy  stems:  Ivs.  lanceolate  or  ovate- 
lanceolate,  acuminate,  sharp-denticulate:  fls.  nodding, 
on  long,  axillary  pedicels,  1?^  in.  long,  cylindrical,  the 
stamens  projecting  from  the  side,  red  and  yellow,  pu- 
bescent. Mex.  B.M.  3600.  G.C.  III.  1:585. -An  old 
plant  requiring  cool  greenhouse  culture,  or  thriving  in 
the  open  in  pots.  It  may  also  be  planted  out  like  Jj. 
fulgens. 
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BBB.  Corolla  with  all  the  lohes  united  by  the  tips  into 
one  lip. 
14.  XCipa,  Linn.  ( Titpa  montclna,  Hort.  L.  Feulllei, 
Don).  Very  strong  herb  or  subshrub  (4-7  ft.  tall), 
erect  and  mostly  simple :  Ivs.  oblong-oval,  mostly  acu- 
minate, rugose,  tomentose,  denticulate:  fls.  in  a  long, 
terminal  raceme,  blood-red,  2  in.  long,  the  hooded  lip 
■curving  downwards  and  the  column  of  stamens  ascend- 
ing; calyx  lobes  short.  Chile.  B.M.  25.50.  B.H.  1898, 
p.  189.— Cool  greenhouse;  hardy  in  southern  states  with 
protection. 

L.  ajncena,  Mit-hx.  Much  like  L.  syphilitica,  but  the  calyx 
plain  and  not  hispiil.  N.C.,  south. — L.  dnceps  Thxiuh.  Peren- 
nial, bliie-fld.,  with  somewhat  fleshy  Ivs.  and  2-wiuged  stem.  S. 
Afr.  B.M.2277,  as  L.  decumbens,  and  2519,  as  L.  rhizophyta.— 
Jj.  coronopifdlia,  -Linn.  Somewhat  shrubby,  with  pinnatifid, 
hairy  Ivs.  and  handsome  blue  fls.  (sometimes  1  in.  long),  on 
long  scapes.  S.  Af r.  B.M.  644.  G.C.  II.  15:105.— i.  Z)i)rt»i(ijma, 
Linn.  WATER  LOBELIA.  Aauatic  perennial.  1  ft.  or  less,  with 
Ivs.  radical  and  submerged,  and  small  pale  blue  fls.  on  a  scape. 
Useful  .imongst  aquatic  plants.  Native. — L.  hortensis,  DC,  is  a 
hybrid  form  of  L.  .-imcena.  probat>ly  not  in  cult.  now. — L.  in- 
flAta,  Linn.  Inih.w  Thhai'i),  Annual,  of  N.  Amer..  with 
ovate,  pubescent,  .i.ni  irnhil,'  K  s.,  erect  habit,  and  small'blueor 
whitish  fls.:  herli;t^''  \'r>  :iciiil:  plant  formerly  a  domestic 
remedy. — L.  nubiunht .  F.t-Tilli  .\nnual  from  Mex.,  with  radical 
lyriite  Ivs.  and  snKill  p:ile  blue  fls.  on  long  pedicels.  G.C.III. 
2::i04  L.  H.  B. 

LOBLOLLY  BAY.     Gordonia  Lasianthus. 

LOCHflRIA  (probably  a  personal  name).  Comprises 
a  few  species,  which  are  now  referred  to  Achimenes. 
In  the  trade  are  2  species,  JJ.  heteroph I'llln .  Oirst..  or 
L.  igiiem-enx,  Klotzsch  (see  Achimrins  lulrn'/ilnilhi . 
p.  18),  and  L.  Ji i >:■> I'lta ,  Regel  (see  Arhinn  ii<s  liirsiitu. 
DC,  p.  18,  suppl.  list). 


LOCO  WEED.     See  Astr 
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LOCUST.  Common  Locust  is  Rohinia  Pseudacacia. 
Honey  L.=Glediti!chia  triacanthos.  Swamp  or  Water 
Jj.^G.  aquatica. 

LODEMAN,  ERNEST  GUSTAVUS  (Plate  X),  horti- 
cultural investig;itc>r  and  writer,  was  born  in  Neufchatel, 
Switzerland,  May  :i.  ISCT,  and  died  Dec.  2,  1896,  when 
connected  with  Cornell  University,  Ithaca,  N.  Y.  His 
parents  came  to  America  when  he  was  two  years  old, 
his  father  becoming,  in  1870,  professor  of  modern  lan- 
guages in  the  State  Normal  School  of  Micliigan.  The 
sou  entered  the  Agricultural  Cnllt-:;.'  uf  Mii-tiigan,  where 
he  graduated  in  1889.  It  was  i?i  this  in-.:  itiition  that  the 
writer  made  his  acquaintance.  Mmtrsr  :ind  lacking  in 
self-assertion,  he  needed  encouragement  and  stimulus 
to  make  a  strong  investigator  and  teacher.  In  a  real 
estate  venture  in  Florida,  before  his  entering  the  Agri- 
cultural College,  he  became  interested  in  agricultural 
problems  and  resolved  to  devote  his  life  to  them.  In 
1890  he  undertook  work  as  private  assistant  to  the  writer; 
and  from  this  he  became  assistant  and  instructor  in  Cor- 
nell University.  In  the  extension  work  amongst  New 
York  farmers  he  had  charge  of  the  investigations  on 
grapes  and  strawberries.  He  was  the  originator  of  the 
spray -calendar  idea.  In  1896  he  published  "The  Spray- 
ing of  Plants,"  which  is  yet  the  fullest  presentation  of 
the  subject.  This  was  prepared  after  a  most  thorough 
traversing  of  the  subject,  both  as  author  and  experi- 
menter, including  a  visit  to  Europe  for  the  purpose  of 
tracing  the  French  history  of  the  subject.  He  was  an 
accomplished  scholar,  speaking  German  and  French 
with  fluency  and  possessing  a  working  knowledge  of 
other  languages.  His  early  death  deprived  American 
horticulture  of  a  promising  leader.  ^    H.  B. 

LODOtCEA.  The  double  cocoanut  or  coco  de  mer,  as 
L.  SerhelJarum  (properly  L.  Callipj)qe,  Coram.)  has 
been  termed,  is  one  of  the  giants  among  palms,  its 
straight  and  smooth  trunk  frequently  reaching  a  height 
of  100  feet,  and  it  is  also  a  centenarian  before  its  full 
growth  is  attained.  The  seeds  of  Lodoicea  are  probably 
the  largest  known,  the  individual  nuts  being  said  to 
■weigh  sometimes  40  pounds,  though  the  largest  seen  by 
the  writer  weighed  about  1.5  lbs.,  and  bore  some  resem- 
blance to  a  malformed  cocoanut.    The  formation  of  such 


gigantic  seeds  requires  a  considerable  period  of  time, 
and  from  the  time  of  flowering  to  the  full  maturity  of 
the  seeds  is  said  to  cover  a  period  of  nearly  ten  years. 
The  germination  of  such  seeds  is  not  an  easy  process, 
requiring  much  room  and  strong  heat,  the  radicle  being 
correspondingly  large  and  running  down  for  3  ft.  or 
more  before  the  top  growth  begins.  These  first  steps 
in  the  life  of  Lodoicea  develop  some  very  tender  pro- 
cesses. Young  plants  of  this  palm  require  a  strong  and 
moist  heat;  and  a  considerable  amount  of  root  room,  in 
combination  with  a  light  but  rich  compost,  is  best  adapted 
to  their  needs.  Seeds  sometimes  require  3  years  to  ger- 
minate. They  are  not  advertised  for  sale  at  present,  but 
have  been  sold  as  curiosities  now  and  then  in  America. 
Their  germination  is  a  great  event,  but  the  plants  are 
never  grown  to  any  considerable  height,  as  they  require 
too  much  care  and  room.  SeeG.C.  11.26:181;  111.4:732; 
8:417.    P.S.  5:523.  W.  H.  Taplin. 

LCESfiLIA  (John  Lcesel,  an  early  Prussian  botanist). 
Polemoni(ice(B.  Very  close  to  Gilia,  and  often  con- 
founded with  it.  As  finally  outlined  by  Gray  (Suppl. 
Syn.  Fl. ) ,  it  is  confined  to  Mexico  and  includes  perhaps 
a  dozen  species.  It  somewhat  resembles  the  Ipomopsis 
section  of  Gilia  in  habit.  "Fls.  involucrate  or  involucel- 
late;  both  bracts  and  calyx  wholly  or  partly  scarious; 
corolla  funnelforra,  either  regular  or  one  or  two  sinuses 
deeper;  seeds  winged  or  margined,  the  surface  becom- 
ing mucilaginous  when  wetted.  Suffruticose,  rarely  an- 
nual, with  spiuulose-toothed  Ivs." 

L.  coccinea,  Don,  is  a  handsome  coolhouse  plant  with 
brilliant  rose-red  tubular-trumpet-shapedfls.an  inch  long 
in  terminal  fascicles  or  compound  bracted  racemes,  with 
st;imens  and  3-lobed  stigma  exserted:  Ivs.  small  and 
stiffish,  oval  or  cuneate-oval,  sharply  and  often  spinu- 
lose  dentate,  grayish  green:  plant  strict,  pubescent, 
woody,  perennial.  Winter  bloomer.  It  does  not  appear 
in  Amer.  trade  lists.  L.  tenuifdiia,  Gray,  and  L.  effOsa, 
Gray,  of  S.  Calif.,  are  phlox-like  plants  offered  by  Or- 
cutt,  iu  1891.  The  former,  Gray  subsequently  referred 
to  Gilia  tennifdlia.  Gray,  and  the  latter  to  Gilia  Dunnii, 
Kellogg.  L.  H.  B. 

LOGANBEKKY.  The  Loganberry  is  a  valuable  hybrid 
produced  .at  Simta  Cruz,  California,  in  1881,  by  .Judge 
il.  H.  Logan,  from  a  seed  of  the  Aughinbaugh  black- 
berry, accidentally  fertilized  from  an  adjacent  rasp- 
berry, supposed  to  be  the  old  Red  Antwerp.  The  Augh- 
inbaugh is  a  pistillate  variety  of  Unbua  iHtifolius,  the 
extremely  variable  wild  blackberry  of  California,  and 
was  a  chance  seedling  found  beneath  the  oaks  of  Ala- 
meda, about  1860.  It  is  a  strong-growing,  dark  green 
vine  of  the  dewberry  type,  but  with  fruit  of  the  true 
wild  blackberry  flavor.  The  Loganberry  fruit  has  many 
characteristics  of  both  parents.  It  is  a  rich,  dark  red 
color  when  ripe,  and  sometimes  is  an  inch  and  a  quarter 
in  length.  The  plant  has  been  widely  disseminated 
throughout  the  United  States  and  Europe  since  1893, 
when  the  California  Experiment  Station,  after  five  years' 
testing,  first  distributed  stock.    G.F.  7:466. 

The  Loganberry  is  propagated  from  stolons  developed 
in  the  autumn  at  the  end  of  the  canes,  or  from  single- 
eye  hardwood  cuttings.  Seedlings  are  especially  unre- 
liable. Plants  should  be  trained  upon  a  wall  or  trellis, 
keeping  the  berries  from  the  ground.  Two  adjacent 
vines  at  Berkeley,  California,  cover  12  square  yards  and 
yielded  four  gallons  of  fruit  in  1899.  If  careful  winter 
protection  is  given,  the  plants  can  be  grown  in  many 
parts  of  New  England  and  the  middle  states,  according 
to  Bulletin  45  of  the  Rhode  Island  Experiment  Station 
and  Bulletin  147  of  the  New  York  (Geneva)  Station. 

The  value  of  the  Loganberry  for  the  home  garden 
wherever  it  is  sufficiently  hardy  is  generally  recognized, 
but  its  value  as  a  standard  market  crop  has  yet  to  be 
determined.  It  proves  difficult  to  transport  to  the  Los 
Angeles  and  San  Francisco  markets  except  when  grown 
within  a  short  distance,  and  dealers  prefer  the  standard 
berries.  When  it  can  be  gathered  near  the  time  of 
greatest  perfection  and  delivered  directly  to  the  con- 
sumer, it  becomes  a  very  popular  fruit. 

Chas.  H.  Shinn. 

The  Loganberry  in  the  East.  — In  the  East  the  Logan- 
berry has  not  met  the  expectations  at  first  entertained  for 
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it.  It  is  reported  tender  in  nearly  all  localities,  requiring 
the  bfst  of  winter  protei-tiou.  anil  even  then  often  being 
injured.  Tliorou:rli  i*overin>:  with  earth  in  late  autumn 
is'the  most  satisfactory  metliod  of  iloing  this  and  is  abso- 
lutely essential.  The  berries  are  large,  but  the  plants, 
at  best,  are  only  moderately  productive.  In  quality  the 
fruit  ranks  low,  though  apparently  improved  by  cook- 
ing. Few  persons  like  the  flavor  of  the  fresh  fruit.  It 
now  seems  unlikely  that  the  Loganberry  will  ever  become 
prominent  in  the  East.  Fred  W.  Card. 

LOISELEtRIA  (after  J.  C.  A.  Lni^Plour  Oe'^long- 
chaiiipv.  j.hy-^irian  and  botanist  in  P;ui^.  ]7n-].s4;M. 
Syn..  VIxuh'J  !''<l"ii.  Chamiecistus.  En-:iri  -r  .  I'r. .rum- 
bent  hardy  evergreen  shrub  with  very  small,  lunsily  op- 
posite, closely  set,  entire  Ivs.,  and  with  small,  usually 
rose-colored  fls.  in  terminal,  few-fld.  umbels.  Well 
adapted  for  rockeries,  forming  depressed  tufts,  but  not 
easy  to  grow  and  rarely  cult.  It  grows  best  in  a  sunny 
or  partly  shaded  position  in  a  porous,  peaty  and  sandy 
soil,  wliich  is  well  drained  and  has  a  constant  hut  moder- 
ate supply  of  moisture.  Prop,  by  seeds  treated  like  those 
of  Azalea  or  by  cuttings  of  half -ripened  wood  under  glass. 
Only  one  species  in  the  subarctic  regions  and  high  mts. 
of  the  northern  hemisphere,  formerly  included  under 
Azalea,  but  more  closely  allied  to  Kalmia:  corolla 
broadly  campanulate,  5-cieft;  stamens  5:  capsule  2-^1- 
celled. 

procumbens,  Desv.  (Asdlea  procumbent,  Linn.).  Only 
a  frw  iii'-his  high,  quite  glabrous:  Ivs.  petioled.  oval 
to  narrow  ulilong,  revolute  at  the  margin,  about  H  in. 
loHi,':  Ms.  ]-.")  on  rather  short  pedicels,  pink  or  whitish, 
about  one-tifth  in.  across.  July.  Aug.  L.B.C.  8:702. 
Alfred  Rehder. 

LOLITTM  (the  ancient  Latin  name).  Gramtnefe.  Dar- 
nel. Rye-Grass.  Includes  about  0  species  of  the  Old 
World  grasses,  2  of  which  are  introduced  in  the  eastern 
states  and  2  are  familiar  fodder  grasses  of  the  same 
region.  Perennial  Rye-grass  was  probably  the  first 
pasture  grass  to  be  cultivated  in  Great  Britain,  and  is 
grown  there  yet  to  a  considerable  extent,  where  it  is  said 
to  orciipy  tlie  same  relative  position  of  importance  that 
Tiiimrhy  do<-<  here.  A  weedy  species,  L.  tetniileHtnm, 
is  suppo-^rd  t.i  be  the  "tares"  of  Scripture.  It  is  the 
Darnt'l,  although  that  name  is  sometimes,  but  perhaps 
erroneously,  applied  to  other  species.  Spikelets  sev- 
eral-fld.,  sessile,  and  placed  edgewise  on  opposite 
sides  of  a  zigzag  axis,  forming  a  narrow  spike.  Our  2 
cult,  species  are  short-lived  perennials  or  the  second 
scarcely  more  than  an  annual,  not  to  be  recommended 
for  permanent  pasture  or  lawn,  but  are  frequently  em- 
ployed for  hay  or  annual  pasture.  They  are  successful 
only  in  the  moist  regions  of  the  eastern  states.  Seed 
sown  in  autumn  or  early  spring,  25  to  30  pounds  to  the 
acre. 

perdnne,  Linn.  Perevnial  Rve-grass,  One  to  3  ft. 
high,  with  flat,  shining  Ivs.  and  a  slender  spike,  4-10  in. 
long:   spikelets  S-lG-fld.,  awnless  or  only  short  awned. 

Itilicum,  A.  Br.  Italian  Rye-grass.  Considered  by 
many  as  a  variety  of  tlie  preceding.  Differs  chiefly  in 
having  longer  awns  to  the  florets.     ^_  g_  Hitchcock. 

LOMABIA  (Greek,  Lotaa;  a  forage).  Poly  pod  idcece. 
A  genus  of  rather  coarse  ferns  occasionally  with  a  short 
caudex,  allied  to  Blechnum.  Sort  arranged  in  lines, 
parallel  with  the  midrib,  and  occupying  nearly  the  en- 
tire space  between  the  midrib  and  the  margin  of  the 
leaf.  Lvs.of  2  sorts.  Some  35  species  are  known,  largely 
from  the  southern  hemisphere.        l.  m.  Underwood. 

Lomaria  gibba  is  one  of  the  most  distinct  and  sym- 
metrical ferns  in  cultivation.  It  includes  several  val- 
uable varieties.  The  terminal  cycas-like  crowns  are  most 
beautiful  and  graceful.  In  their  young  state  Lomarias 
make  good  plants  for  table  decorations,  principally  as 
center  pieces,  but  after  they  begin  to  form  a  stem  or 
trunk-like  base,  they  make  fine  decorative  house  speci- 
mens. Var.  intermedia  is  somewhat  coarser  than  i. 
gibba  and  of  more  erect  habit.  Var.  crispa  differs  only 
in  the  pinnae  being  more  or  less  crested  and  wrinkled. 


It  does  not  grow  quite  as  fast  or  as  strong  as  either  L. 
ijihba  or  var.  infrrni'tl ill .  There  are  several  other  va- 
rieties of  less  (■(.inintrrial  \  ahie. 

Propagation  is  .-[itin-ly  frum  spores,  whi'-h  are  pro- 
duced freely  on  tin.-  snoml  or  third  course  of  fronds. 
These  spores  must  be  treated  much  like  other  fern 
spores.  They  should  be  sown  or  laid  upon  very  fine 
peaty  soil  or  fine  leaf -mold  with  a  good  portion  of  very 
fine  silver  sand,  in  shallow  pans,  hoxr^  or  tints,  and 
kept  in  a  warm  and  clo'-r  ;ii  nii.v|,iirr,-.  well  .--liiiib'd  from 
the  sun.  A  temperatur**  ^i  ;,",  r^  mi  i^  Imvi  Miiti-d  to 
them.  The  pans  or  boxrs  should  h,-  .ovf-iv-d  with  a 
pane  of  glass,  and  this  must  be  removed  at  intervals  in 
order  to  keep  the  germinating  spores  from  damping-oflf. 
After  the  young  plants  are  large  enough  to  he  handled 
with  the  assistance  of  a  small  stick,  they  may  be  pricked 
off  and  transferred  into  fresh  soil  of  the  same  quality, 
with  perhaps  a  little  loam  mixed  in  and  again  placed  in 
a  congenial,  warm,  moist  place  in  the  propagating- or 
warmhouse,  and  again  covered  with  glass.  Give  air  and 
ventilation  to  keep  them  from  being  attacked  bj'  fun- 
gus. After  producing  the  first  two  upright  fronds,  they 
niav  be  ]>ut  into  tliuinb  j.ois.  The  soil  now  should  be 
oiH-lialf  loam  an.l  orir  )i;ilt  p.-aty  or  leaf -mold  soil,  with 
plenty  of  sliarp  sun  I.  Ain|iU-  drainage  must  be  afforded, 
and  the  plants  kupL  in  a  tfinperature  of  not  less  than 
G0°  to  (m°. 

The  Lomarias,  above  all  other  ferns,  must  never  be 
allowed  to  get  thoroughly  dry.  They  love  abundance  of 
water.  Under  proper  treatment,  they  will  soon  make 
fine  specimens.  When  the  plants  are  of  good  size,  they 
may  be  grown  into  miniature  tree  ferns,  and  as  they 
make  quantities  of  roots  and  soon  get  pot-bound,  they 
can  be  reduced  and  root-pruned  and  put  back  into 
smaller  pots.  With  gentle  bottom  heat,  they  soon  make 
a  new  set  of  roots  and  new  crowns  or  tops.  When 
thoroughly  established  in  tliis  shape,  they  make  fine 
decorative  plants.  Lomarias  should  never  be  exposed 
to  the  full  sun.  Henry  A.  Siebrecht. 

A.   Plaut  tvith  a  illsfiiirf  cat<(h\r  or  trunk. 
B.  Lrs.  0'2-J  in.  Joiif/. 

cilifLta,  Moore.  Caudex  Gin.  high,  \}4  in.  thick:  stipes 
blackish:  Ivs.  8-12  in.  long,  the  upper  pinnje  with  a 
rounded  auricle  at  the  lower  side  of  the  base;  fertile 
Ivs.  narrow-linear.    New  Caledonia. 

lanceolita,  Spreng.  Caudex  elongate,  densely  clothed 
WMth  dark  brown  scales:  Ivs.  6-12  in.  long,  2-4  in.  wide, 
with  close,  slightly  falcate  pinnae;  texture  leathery; 
fertile  pinnse  linear  spreading.   Australia  and  Polynesia. 

BB.  Lvs.  1%-Sft.  long. 
c.  Lower  pinnm  connected  at  base, 

discolor,  Willd.  Caudex  ascending :  stipes  black, 
glossy,  with  dense  scales  at  base:  Ivs.  1J4-3  ft.  long, 
4-G  in.  wide,  with  pinnae  narrowed  suddenly  toward  the 
point;  fertile  pinnae  narrower  and  shorter.  Australia 
and  New  Zealand. 

gibba,  Labill.  Caudex  2-3  ft.  high:  stipes  short,  with 
black  scales:  Ivs.  2-3  ft.  long,  6  in.  wide;  fertile  pinnae 
narrower,  4-6  in.  long.  — Var.  plat^ptera,  is  advertised. 
L.  intermedia,  Hort.,  may  be  derived  from  this  species. 
New  Caledonia. 

CO.  Lower  pinnce  narrowed  at  base  and  distinct. 

Boryina,  Willd.  Caudex  stout,  erect,  1-2  ft.  high, 
woody,  densely  scaly:  Ivs.  114-2  ft.  long,  6-8  in.  wide, 
narrowed  and  sometimes  auricled  at  base;  fertile  pinna& 
narrow-linear,  close.  West  Indies  to  Patagonia,  Mauri- 
tius and  S.  Africa.  — Probably  includes  2  or  3  species, 
among  them  L.  zamicefoVta,  Hort. 

aa.   Plant  with  a  stout,  short,  creeping  rhizome. 

Spicant,  Desv.  Sterile  Ivs.  lanceolate,  6-9  in.  long, 
1-1^2  in.  wide,  gradually  narrowed  below;  fertile  Ivs. 
1  ft.  long,  with  longer  stalks  (6-9  in.)  and  narrowly  lin- 
ear pinnaR.  Eu.,  western  N.  Amer.- The  large  Cali- 
fornian  form  with  Ivs.  2-3  ft.  long  is  possibly  a  distinct 
species.  The  European  plant  was  early  called  Struthi- 
opteris  spicant  by  Scopoli.  by  which  name  it  is  nowcited 
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N   deepest       spikes  or 


as  Tiif  ciirlk'st   yeiieric   name.     II;inlv 
sbiule. 

Nipp6nica,  Kunze.  Lvs,  15-20  in.  long,  abruptly 
poiuted  at  the  apex,  the  lower  divisions  gradually  re- 
duced and  strikingly  sui'current;  texture  thick;  fertile 
lvs.  with  pinnee  }^  in.  apart,  narrow-linear,  scarcely 
forming  a  wing  to  the  rachis:  indusia  forming  pod  like 
structures,  tough,  persistoiit.  Sometimes  referred  to 
the  last  species.   Japan.  l.  M.  Underwood. 

LOMAKIOPSIS.    Consult  Acrostlchuin  sorhifolinm. 

LOMATOPHYLLUM  is  a  genus  of  the  lily  family 
with  ;{-.')  species  in  the  Mascarene  Islands.  They  have 
the  habit  and  perianth  of  Aloe,  but  differ  in  the  red- 
margined  leaves  and  fr.  a  berry.  They  are  fleshy  sub- 
slirubs  with  hermaphrodite  fls,  and  introrse  anthers  as 
in  Sanseviera,  but  differ  in  having  declined  hypogynous 
stamens  and  several  ovules  in  a  cell,  whereas  Sanseviera 
has  erect  stamens  inserted  on  the  throat  of  the  tube  and 
solitary  ovules.    Not  cult. 

LONAS  (possibly  a  recombination  of  some  of  the  let- 
ters of  Santolina).  Compostke,  This  includes  an  unim- 
portant, hardy,  yellow-flowered  "everlasting"  known  to 
the  trade  as  the  African  Daisy  or  Athanasia  nnmtn. 
The  heads  are  about  three-eighths  of  an  inch  across,  and 
composed  entirely  of  disk  fls.  There  are  14  or  more 
heads  in  tlie  largest  corymb,  which  may  be  2  in.  across. 
This  plant  was  removed  from  Athanasia  largely  because 
it  is  an  annual  herb,  while  the  Athanasias  are  shrubs 
or  subshrubs.  A  more  fundamental  reason  for  giving 
this  plant  a  separate  genus  is  that  it  has  a  cup -shaped 
pappus,  while  in  Athanasia  the  pappus  is  absent  or  con- 
sists of  small,  rather  bristly  chaff  or  else  of  hyaline 
hairs. 

inoddra,  Gfertn.  (Athandsia  annual  Linn.).  African 
Daisy.  Fleshy,  branching,  1  ft.  high:  lvs.  alternate, 
pinnatifld,  the  divisions  linear,  entire,  remote:  corymbs 
dense:  seeds  5-ribbed,  not  hairy.  Mediterranean  region. 
B.M.  2276.    J.H.  111.  31:2Bl. 

LONDON  PURPLE.     See  ft}secficld€S. 

LONGWOKTH,  NICHOLAS  (1783-1863)  has  been 
called  the  "t';ilher  of  American  grape  culture."  Plate  X. 
He  was  horn  in  Newark,  N.  J.  He  early  went  to  Cin- 
cinnati, then  in  the  young  and  growing  West,  and  en- 
gaged in  banking  and  other  business.  He  early  became 
iuterested  in  agricultural  affairs,  and  particularly  in  the 
grape.  From  John  Adluni  he  received  the  Catawba,  and 
became  the  means  of  making  grape-growing  a  com- 
mercial success  in  the  Ohio  valley.  He  was  a  leader  in 
the  company  of  horticultural  experts  and  writers 
which  made  Cincinnati  famous  in  the  middle  of  the 
century.  Longworth  was  one  of  the  first  to  perceive 
that  many  strawberries  are  infertile  with  themselves, 
and  to  suggest  the  planting  of  pollinizers,  although  the 
imperfect  nature  of  the  strawberry  blossom  had  been 
known  long  before  his  time.  He  also  introduced  the 
Ohio  Everbearing  raspberrv.  the  first  improved  variety 
of  Bnbus  occidentalLs.  L.')HgWHrtli  was  a  pioneer  of 
horticulture  in  the  expandini;  West,  and,  more  tlian  tliat, 
he  was  a  guiding  spirit  in  hnrtimlturnl  att'aiis  at  na- 
tional importance.  In  1840  he  published  a  pamphlet  on 
"The  Cultivation  of  the  Grape,  and  Manufacture  of 
Wine.  Also,  Character  and  Habits  of  the  Strawl)erry 
Plant."  He  also  contributed  a  chapter  on  the  strawberry 
to  Buchanan's  "Culture  of  the  Grape.'*  For  further  no- 
tices, see  Hovey's  "Magazine  of  Hort."  29:160.  "Evolu- 
tion of  Our  Native  Fruits,"  and  our  article  on  1/orfi- 
cttltut-e.  The  portrait  in  Plate  X  shows  Mr.  Longworth 
at  74  years  of  age.  L_  jj^  g, 

LONtCEBA  (after  Adam  Lonicer  or  Lonitzer,  a  (xer- 
mau  pliysician  and  naturalist.  1528-1586).  Including 
Cfiprifdliitm,  XiiJd^teum,  Nintba  and  Chnmipch-asua. 
Capri*olidce(F.  Honeysuckle.  Ornamental  deciduous, 
rarelj'  evergreen,  shrubs  of  upright  or  climbing  habit, 
with  opposite,  entire  lvs.  and  tubular,  mostly  2-lipped 
fls.  of  white,  yellow,  pink,  scarlet  or  purple  color,  often 
fragrant,  appearing  ia    axillary  pairs    or    in    terminal 


clusters;  the  red,  yellow,  blue  or  black  ber- 
ries are  in  many  species  very  decorative.  The  Upright 
or  Bush  Honeysuckles  are  very  valuable  for  shrub- 
beries, anrl  the  low  procumbent  species,  like  L.  npinosa 
and  rn/itro/,i.  are  well  siiiti-d  for  rockeries.  Most  of  the 
cultivated  s|..M-us  arr  Jiai.ly  North,  but  L.  iitaudishi, 
fraijnnttissnna ,  iw mm  ii hi ri lofia ,  Ledehoxtri,  guiuqne- 
Joealaris,  W'tbhiaiiu,  nipu-'ihi,  and  other  Himalayan 
species  are  less  hardy  and  need  sheltered  positions  or 
protection  North.  Some  of  the  handsomest  in  bloom 
are  the  well-known  L.  Ttrlaric<t,  flonbuuda,  spinosa, 
Maackii,  Morrowi,  Ledehojtri  ;  for  the  sweet-scented 
early  fls.,  L.  Standishi  and  fragraniissima  are  to  be 
recommended.  Honeysuckles  with  very  decorative 
fruits  are  L.  Morroivi,  Tatrtrim,  (jntriJipes,  alpi(jena, 
chrtjsantha.  Loniceras  thrive  in  ahiicst  any  good  garden 
soil,  and  prefer  mostly  snnny  iiosjiion.  Itut  L.  aliata, 
nigra,  Ledebouri,  hispidit  and  Xi/loslr/nn  grow  as  well 
or  better  in  partly  shaded  situations.  Pruning  may  be 
done  during  winter  except  in  the  early-floweringspecies, 


1311.    Fly  Honeysuckle.  Lonicera  ciliata. 

like  L.  Standishi,  frngrantissima,  gracilipes  and  hi^~ 
pida.    The  Climbing  Honeysuckles  are  well  adapted  for 

covering  walls,  arbors  and  other  treliiswork;  they  have 
mostly  handsome  and  often  sweet-scented  fls.,  but  are 
somewhat  deficient  in  foliage,  with  the  exception  of  L. 
Juponicn,  and  apt  to  become  leafless  and  unsightly  at 
the  base,  and  therefore  may  be  mixed  with  other 
climbers,  like  Ampelopsis,  Akebia,  Clematis.  They  per- 
haps show  their  beauty  to  the  best  advantage  when  al- 
lowed to  ramble  over  shrubs  and  small  trees.  Those  of 
the  Caprifolium  group  are  mostly  hardy  North,  with  the 
exception  of  the  southern  European  species  and  i.  his- 
pidula,  while  of  the  Nintoa  group  L.  Japonica  is  hardy 
North,  at  least  in  a  sheltered  position;  this  species 
makes  also  a  very  handsome  ground  cover,  and,  like  L. 
Periclymenum,  grows  well  in  shade,  but  the  others 
prefer  sunny  positions.  Prop,  by  seeds  sown  in  fall  or 
stratified  and  by  cuttings  of  ripened  wood  ;  also  by 
green-wood  cuttings  under  glass  in  summer,  but  L.  Cap- 
rifolium, sempervirens  and  allied  species  grow  less 
readily  in  this  way.  L.  spinofsa  is  sometimes  grafted 
high  on  stems  of  X-.  Tatarica,  thus  forming  a  small 
weeping  tree.    About  140  species  throughout  the  north- 
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ern  hemisphere,  more  than  60  of  which,  besides  many 
hybrids,  are  in  cultivation.  Lvs.  sometimes  sinuately 
lobed,  in  a  few  species  with  distinct  stipules,  mostly 
deciduous:  fls.  in  axillary  peduncled  pairs  or  in  sessile 
whorls  at  the  end  of  the  branches;  calyx  5-toothed; 
corolla  with  short  or  slender,  often  gibbous  tube,  2- 
lipped  or  almost  equally  5-lobed;  stamens  5:  ovary  in- 
ferior, usually  2-3-eelle(l :  berry  few-  to  many-seeded. 


EE.    Color  of  fls 


vhite. 


alpigen.-i,  U. 
angustifolia,  IT. 
mireo-reticulata 
Belt'k-a.  22. 
birichnt'oda,  19. 


Cfi 


.  13. 


Chineiisis,  19. 
ciliata.  H. 
clUosa.  35. 
cserulea,  6. 
dioica,  33, 
Douglasi,  32. 
Etrusca,  23,  25. 
flava,  28,  30. 
flava  nova,  36. 
flavescens,  3. 


19. 


floribunda,  18. 
Fraseri,  28. 
fraerantissima,  11. 
fufhsioiiles,  36. 
gisantea.  23. 


llauc 


33. 
ceiis.  32. 


graciliHora,  0. 
grat-ililjes,  7. 
gracilis.  17. 
grandifh.ra.  17. 
grata,  20. 
Hallia.a,  19. 
Heckrotti.  24. 
Hildebrandiana,  21. 
hirsuta,  34. 
hispida,  5. 
hispidula,  32. 
implexa,  27. 
intermedia,  4. 
iuvolucrata,  3. 
Italica,  25. 
Japonioa,  19. 
Karelini,  6. 
latifolia.  17. 
Ledebouri.  4. 
lougiflora.  20. 
Magnevillea,  36. 
media,  33. 

Morrowi,  15. 
Niaguarilli,  11. 
oblongifolia.  9. 
occidentalis,  35. 
orientalis,  13. 
pallida,  26. 


parvifolia,   17    and 

parviftora,  33. 
perfoliata,  26. 
Perielymenum,  22. 
Phi/lomehe.  7. 

is,  30. 


19. 


puhesmis.  31. 
pulcherrima, 
quercifolia.  2'j 
reticulata  aur 
rubella,  25. 
rubiflora,  17. 
nipicola,  2. 
Rupreebtiaiia,  16. 
semperflorens,  22 
sempervirens,  36. 
serotina,  22. 
Sibirica,  17. 
Sinensis,  10. 
speciosa,  17,  36. 
spinosa,  1. 
splendens,  17. 
Standishi,  10. 
Sullivanti,  29. 
Tatarica.  17. 
vacillans,  34. 
villosa.  6. 
Xylosteum,  14. 


A.    Habit  upright :   fit.  in  pairs,  rarely  .loUtary. 

B.    Fls.  with  almost  regular  5-lobed  limb. 

C.  Corolla  not  gibbous  at  the  base;  low  shrubs,  with 
slender^  recurving  or  prostrate  branches  and 
small  lvs. 

1.  spindsa,  Jacq.  (£.  .4(6er(M,  Kegel).  Shrub, to2ft., 
with  slender  branches;  rigid  and  spiny  in  high  alpine 
regions,  glabrous:  lvs.  linear  or  linear-lanceolate,  some- 
times with  2-4  teeth  at  the  base,  glaucous  or  bluish 
green,  )^-lXin.  long:  fls.  on  slender,  erect  peduncles, 
rosy  pink,  fragrant,  with  slender  tube  ;  stamens  ex- 
serted.  May,  June.  Turkestan,  Himal.  (it.  30:  IOCS. 
B.M.  7394. 

2.  rupicola.  Hook.  f.  &  Thoms  Low  and  almost 
prtistrari- :  lvs.  often  in  3's,  oblong  to  oblong-ovate, 
glaln-Dus  or  tomentose  beneath,  about  3^  in.  long:  fls. 
short-puduncled,  light  pink,  with  short  tube;  stamens 
and  style  included.   June,  July.    China,  Himal. 

CO.    Corolla  more  or  less  gibbous:  erect  shrubs:  lvs. 

larger. 

D.    Bracts  at  the  base  of  fls.  large,  ovate  or  cordate. 

E.    Color  of  fls.  yellow  or  scarlet. 

3.  involucrita,  Banks  (L.  flav(scens,  Dipp.).  Shrub, 
to  3  ft.,  with  upright  branches,  glabrous  or  somewhat 
pubescent:  lvs.  elliptic-ovate  to  oblong-lanceolate, 
bright  green,  thin,  slightly  pubescent  beneath  when 
young,  2-5  in.  long:  fls.  erect,  long-peduneled;  corolla 
yellowish  or  slightly  tinged  red,  viscid,  pubescent,  with 
short  erect  lobes,  about  ]4  in.  long:  berries  black,  shin- 
ine,  almost  enclosed  by  the  enlarged  purple  braetlets. 
Mav-Julv.  Ontario  to  Alaska,  south  to  Utah  and  Calif. 
B.R.  14:1179.    B.B.  3:242. 

4.  Ledeboi»ri,Eschsch.(//.!nf<"f»H<V;i«,  Kellogg).  Simi- 
lar to  the  former,  but  more  vigorous,  branches  some- 
times sarmentose,  to  15  ft.  long:  lvs.  of  firmer  texture, 
dark  green  above,  pubescent  beneath:  fls.  more  salver- 
shaped,  with  rounded,  spreading  lobes,  scarlet-red  out- 
side, 54  in.  long ;  stamens  shorter  than  lobes.  May- 
July,  (^alif.  Gt.  2:64.  R.H.  1843:373. -Much  hand- 
somer than  the  former,  but  more  tender. 


5.  hispida.  Pall.  Shrub,  with  spreading  branches, 
bristly-hispid:  winter-buds  large,  2-valved:  lvs.  obo- 
vate  to  oblong,  ciliate  and  hirsute,  at  least  when  young, 
sometimes  glaucous  beneath,  1K-2J^  in.  long:  fls.  nod- 
ding, white,  salver-shaped,  hisid,  \-\Vi  in.  long:  bract- 
lets  none:  fr.  oblong,  bright  red.  April,  May.  Altai, 
Himalayas.  — Distinct  and  handsome  with  its  rather 
large  white  flowers. 

DD.   Bracts  small  and  narrow. 

6.  C3er£ilea,  Linn.  Much-branched  erect  or  spreading 
shrub,  to  3  ft.,  with  glabrous  or  pubescent  branchlets: 
lvs.  often  stipulate  oval  or  obovate  to  oblong-lanceolate, 
pubescent  or  almost  glabrous,  pale  or  glaucous  green, 
1-2  in.  long:  fls.  sbort-peduncled,  yellowish  or  greenish 
white,  ^a-Ja  in.  long:  fr.  blue,  bloomy;  berries  connate 
only  at  the  base,  but  wholly  covered  by  the  connate 
braetlets  and  hence  seemingly  connate.  April,  May.  N. 
Eu.,  N.  Asia  and  in  N.  America  south  to  Tenn.,  Wis. 
andCalif.  B.M.  1965.- Var.  villosa,  Torr.  &  Gr.  Branch- 
lets  and  lvs.  villous  pubescent.  Var.  gracilifldra,  Dipp. 
{L.  KareVini,  Hort.,  not  Bge.).  With  upright  rather 
slender,  bright  red  branches,  slightly  pubescent  :  fls. 
with  slender  tube. 

7.  gracllipes,  Miq.  (L.  Phylomelw.Tiort.).  Shrub,  to 
6  ft.,  almost  glabrous:  lvs.  rouudish-ovate  to  oblong- 
ovate,  ciliate,  bright  green  often  with  reddish  margin, 
l-2Kin.long:  peduncles  slender, nodding,  usually  1-fld.: 
corolla  pink,  rarely  white,  %  in.  long:  fr.  rather  large, 
pendulous,  bright  red.  April,  May.  Japan.  G.F.  10:265. 
—  A  graceful  species;  one  of  the  earliest  to  bloom,  and 
very  handsome  in  June  with  its  pendulous  scarlet  fls. 

8.  cill&ta,  Muhlenb.  {L.  Canadi?nsis,  Marsh.).  Fig. 
1311.  Shrub,  to  5  ft.:  lvs.  ovate  or  oval,  rounded  or 
cordate  at  the  base,  ciliate,  pubescent  beneath  when 
young,  lH-3  in.  long:  fls.  slender-peduncled,  always  in 
pairs,  yellowish,  sometimes  slightly  tinged  red,  %  in, 
long:  fr,  light  red,  April,  May,  Canada  to  Pa,  and  Mich, 
B,B,  3:241, 

BB,    Fls.  2-lipped. 

c.    Ovaries  and  frs.  connate  or  partly  connate,  only 

occa.^ionally  separate  :   fls.  rather  small. 

D.    Braetlets  none  :   fls.  white  or  yellowish. 

9.  oblongifdlia.  Hook.  Shrub,  to  5  ft. :  lvs.  almost 
sessile,  oval-oblong,  obtuse,  pubescent  beneath,  \-2%  in, 
long:  fls.  slender-peduncled;  corolla  hairy  outside,  yel- 
lowish white,  sometimes  tinged  purplish :  berries  dark 
red.  May,  June.  Quebec  to  Manitoba,  south  to  Pa.  and 
Mich.    B.B.  3:240. 


1312. 


Xylosteum  (X  :-a). 


10.  Stindislli,  Carr.  {L.  Sinensis,  Hort.  L.  fragran- 
tissima  of  some).  Half-evergreen  shrub,  with  spreading 
branches,  to  6  ft. :  branchlets  with  reflexed  bristly  hairs : 
lvs.  coriaceous,  oblong-ovate  to  ovate-lanceolate,  acumi- 
nate, ciliate,  bristly  hairy  on  both  sides  or  glabrous 
above,  .3— 4  in.  long:  fls.  on  rather  short  curved  pedun- 
cles, white  or  slightly  blushed,  very  fragrant,  54-K  •''■ 
long:  fr.  scarlet.  March,  Apr.  China.  B.M.  5709.  G.C. 
111.  5:245.    R.H.  1873,  p.  148. 
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11.  fragrantissima,  Lindl.  {L.,  or  Caprifolixim,  Ifia- 
guiirUli,  Hort.).  Similar  to  tbe  former,  but  with  long 
and  slender  recurving  and  almost  glabrous  branches: 
Ivs.  broadly  ovate  or  obovate,  acute,  almost  glabrous, 
but  bristly  on  the  midrib  beneath  and  ciliate,  1-2!^  in. 
lon^:  corolla  glabrous  outside.  March-May.  G.C.  III. 
."jrit.").  K.H.  1873,  p.  169.  — Le.ss  hardy  than  the  former. 
Both  have  handsome  half-evergreen  foliage  and  very 
early,  sweet-scented,  though  not  very  showy  flowers. 

DD.    Bractlets  present,    small,   glandular:    fh.  dull 
violet  or  brownish  red. 

12.  alpig^na,Linn.  Shrub,  to  8  ft.,with  stout  branches : 
Ivs.  oblong-obovate  or  oblong,  short  acuminate,  glossy 
and  dark  green  above,  light  green  and  often  pubescent 
beneath,  2-4  in.  long  :  fls.  long-peduncled,  with  short 
usually  yellowish  green  tube  and  brownish  red  limb: 
fr.  bright  scarlet,  shining.  April,  May.  Mts.  of  M.  Eu. 
and  W    Asia. —  Very  handsome  in  fruit. 
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1313.  Lonicera  Tataiica  (X  -;j). 


l.i.  orientillis,  Lam.  (L.  Caucdsica.  Bieb.).  Shrub, 
to  10  ft.,  almost  glabrous:  Ivs.  elliptic  or  ovate  to  ob- 
long-ovate, rarely  oblong-lanceolate,  dark  green  above, 
pale  or  glaucescent  beneath,  2-4  in.  long:  fls.  short-pe- 
duncled.  pale  violet  or  pinkish:  fr.  black,  wholly  con- 
nate. May,  June.  W.  Asia  to  Kamschatka.  Gt.  11:359. 
—  Fls.  and  frs.  not  very  conspicuous. 

cc.    Ovaries  and  frs.  separate. 

D.    Fls.  tchite  or  yellowish  white,  changing  to  ijellow: 
branches  pubescent. 

14.  Xylbsteum,  Linn.  Fig.  1312.  Shrub,  to  10  ft.:  Ivs. 
broadly  oval  to  obovate,  acute,  dull  green,  pubescent 
above,  usually  glabrous  at  length,  1-3  in.  long:  fls.  pe- 
duncled,  yellowish  white,  often  slightly  tinged  red,  hairy 
outside :  bractlets  pubescent,  about  half  as  high  as  ovary : 
berries  dark  red.  May,  June.  Eu.,  W.  and  N.  Asia, 
sometimes  escaped  from  cultivation.    B.B.  3:241. 

l.'j.  Mdrrowi,  Gray.  Shrub,  to  6  ft., with  wide  spread- 
ing branches:  Ivs.  oval  or  oblong-ovate,  dark  green 
above,  grayish  tomentose  beneath,  1-2  in.  long:  fls. 
peduncled,  pure  white  at  first,  pubescent  outside,  upper 
lip  divided  nearly  to  the  base,  with  spreading  lobes: 
bractlets  pubescent,  about  as  long  as  ovary:  fr.  blood- 
red.  May,  June.  Japan.  A. F.  11:1267.  Gng.  5:329.- 
Very  decorative,  with  its  bright  red  fruit  from  August 
until  late  in  fall.    There  is  also  a  var.  with  yellow  fruit. 

16.  Buprechti^na,  Regel.  Shrub,  to  12  ft. :  Ivs.  ovate- 
lanceolate  to  lanceolate,  acuminate,  usually  dark  green 
above,  grayish  pubescent  beneath,  2-4  in.  long:  fls.  on 
r.ather  long  peduncles,  pure  white  at  first,  glabrous  out- 
side: bractlets  only  glandular-ciliate,  small,  about  one- 
third  of  the  ovary:  fr.  red  or  sometimes  yellow.  May, 
June.  Man.shuria.  Gt.  19:64;").  — This  species  and  the 
preceding  are  likely  to  hybridize  with  the  following; 
these  hybrids  are  very  common,  and  may  be  recognized 
by  the  glabrescent  foliage  and  the  tinge  of  pink  in  the 
lis.  The  true  L.  Huprechtiana  is  much  rarer  than  its 
hybrids. 


DD.  Fls.  pink  or  red,  sometimes  white,  but  not 
changing  to  yellow. 

17.  Tatirica,  Linn.  Fig.  1313.  Shrub,  to  10  ft.,  almost 
glabrous:  Ivs.  cordate  or  rounded  at  the  base,  ovate  to 
ovate-lanceolate,  ciliate,  sometimes  slightly  pubescent 
beneath  when  young,  1-2^  in.  long:  fls.  slender-pedun- 
cled,  pink,  crimson  or  white,  the  upper  lip  deeply  divided, 
spreading:  bractlets  small,  glabrous:  fr.  red,  rarely 
yellow.  May,  June.  S.  E.  Russia  to  Siberia.  B.R.  1:31. 
R.H.  1868:392.  Gt.  18:627.  — Variable  in  size  and  shade 
of  fls.  Var.  «ba,  Regel  (var.  alba  grandiflora,  Hort.). 
Pis.  white,  large.  Var.  angustifolia,  Kirchn.  {L.  angus- 
tdta,Wender.).  Lvs.  narn.w-hiiiccul.-itc:  tls.  bright  pink. 
Var.  latifdlia,  Loud.  (v:ir.  i/nimlillora  and  var.  grandi- 
fldra  ritbra,  Hort.;  var.  .syjieiw.sd,  var.  pulcherrima, 
Hort.).  Large-leaved  form,  with  large  pink  fls.,  the 
lobes  bordered  lighter  pink.  R.H.  1844:109.  A  form  of 
this  with  deeper  pink  fls.  is  var.  specidsa,  Carr.  (var. 
.■<plendens,  Regel).  R.  H.  1868:392.  Gt.  18:627.  Var. 
parvifdlia,  Jager  (var.  gracilis,  Carr.;  A.  parvifdlia, 
Hayne,  not  Edgew.).  Lvs.  smaller,  obtuse:  fls.  pure 
white,  small,  with  broad  and  short  lobes:  fr.  orange-red. 
Var.  rubriflora,  DC.(Z/.  Sibirica,  Bort.).    Fls.  deep  pink. 

18.  floribiinda,  Boiss.  &  Buhse.  Shrub,  to  8  ft. ;  finely 
tomentose:  lvs.  roundish  ovate  to  oval,  obtuse,  pubes- 
cent on  both  sides,  bluish  or  grayish  green,  J'j-IK  in. 
long:  fls.  slender-peduncled,  light  pink,  upper  lip  di- 
vided (not  beyond  the  middle),  with  ovate  erect  lobes: 
bractlets  small,  pubescent:  fr.  red.  June.  Transcauc, 
Persia.  Gt.  42,  p.  103,  Figs.  4-6.  — Very  free-flowering 
shrub,  with  distinct,  bluish  green  foliage. 

AA.  Habit  rllwhiii,!,  rarely  almost  shrubby. 

B.  Fls.  in  piilis.  /-Ii/i/h  d,  sometimes  crowded  at  the 

endofbriiiirhrs:   lube  slender.    {NiiUoa.) 

19.  Jap6mca,  Thunb.  Fig.  1314.  Climbing,  to  15  ft. 
high:  branchlets  usually  pubescent  when  young:  lvs. 
half-evergreen,  roundish  ovate  to  oblong,  pubescent  be- 
neath or  almost  glabrous,  lH-3  in.  long:  fls.  short -pedi- 
celled,  white,  changing  to  yellow,  often  purplish  out- 
side, very  fragrant,  glandular-pubescent  outside,  lK-2 
in.  long:  fr.  black,  separate.  June-Aug.  China,  japan; 
naturalized  in  some  places  from  N.  Y.  to  N.  C.  B.  B. 
3:240.  — Var.  adreo-reticulata,  Arb.  Kew.  (L.  retieulMa 
aiirea,  Hort.  L.  brachi/poda  reticulAta,  Hort.).  A  form 
of  var.  tlexuosa,  with  the  smaller  and  shorter  lvs.  hand- 
somely netted  yellow.  B.H.  21:59.  Var.  flexudsa,  Arb. 
Kew.  (i.  flexubsa,  Thunb.  L.  brachypoda,  DC).  Less 
high  climbing:  lvs.  ovate  or  oblong,  obtusish,  mostly 
only  pubescent  on  the  veins  beneath:  peduncles  usually 
as  long  as  petioles  or  shorter:  corolla  \-lM  in.  long, 
with  the  limb  shorter  than  tube:  bractlets  broad,  as 
long  as  ovary.  Var.  Chin^nBis,  Bak.  {L.  Chininsis, 
Wats.).  Lvs.  ovate,  acute,  ciliate  and  pubescent  only  at 
the  veins  beneath,  often  with  purplish  hue  beneath: 
peduncles  usually  longer  than  petioles:  corolla  lK-2  in. 
long,  tube  about  as  loTiir  as  liiiili:  bractlets  narrow, 
about  half  as  long  as  ovarv.  P.. R.  9:712.  B.M.  3316. 
L.B.C.  11:1037.    Var.  Halliana,  Arb.  Kew.  {L.  flexubsa. 


--^d^ 


1314.  Lonicera  Japonica  (X  J'-j).  ^i^— iXTl^ 

Commonly  known  in  this  country  as  L.  HaUiann. 

BalliAna,  Dipp.  Caprifolium  ffalli&nnm,  Hort.).  Of 
vigorous  growth:  lvs.  usually  pubescent  on  both  sides 
when  young,  oblong-ovate,  acute,  to  2K  in.  long:  fls. 
short-peduncled;  tube  as  long  as  limb:  bractlets  broad, 
half  as  long  as  ovary.  Flowering  in  fall,  otherwise 
hardly  different  from  the  type.   A.G.  12:663.  Gng.3:293. 
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20.  longifldra,  DC.  Climbing  shrub,  glabrous:  Ivs. 
oblong-lauceolate,  shining  above,  pale  beneath,  2-2^2  in. 
long:  Hs.  in  sbort-peduncled  pairs,  sometimes  crowded 
towards  the  end  of  branches;  corolla  white,  changing 
to  yellow,  fragrant,  .S-4  in.  long,  with  very  slender  tube : 
bracts  small,  subulate:  fr.white.  S.China.  B.R.  1.5:12li2 
(as  Caprifolium  longiflora).  — Tender.  Int.  19()n,  liy 
Francesehi. 

21.  Hildebrandiina,  Coll.  &  Hemsl.  Climbing  shrub, 
glabrous;  Ivs.  br<iadly  ovate  or  elliptic-ovate,  abruptly 
pointed,  1-f)  in.  long:  lis.  on  stout  peduncles;  corolla 
5-7  in.  long,  glabrous  outside,  yellow  at  first,  changing 
to  orange-red,  with  long  and  slender  tube.  Summer. 
Upper  Burma.  G.  C.  III.  2^1:219.  B.  M.  7677.-This  has 
the  largest  flowers  of  any  species,  but  is  not  hardy 
North. 


ill  CI  I 


i  af  the  end  of 
npikeA  or  clus- 
usiially  climb- 


BB.  FIs.  sessile,  ill  iisiiallif  ti-flil 
the  liraiichlels,  formiiiii  ti-i 
ters:  upper  lus.  mostly  co 
ing.    {Caprifolium.) 

0.  Corolla  distinctly  2-lipped. 

T>.   Tnhe  of  porolla  slender^  1  in.  or  more  long,  glabrous 

inside  except  No.27 :   corolla  never  bright  yellow. 

E.     miorls  of  fls.  forming  a  peduncled  head  or  spike: 
braettets  large. 

22.  Periclymenum,  Linn.  (Caprifblinm  Perichjmr- 
»«)«,  Roem.  &  Schult.).  Woodbine.  Fig.  131.5.  Climb- 
ing several  ft.  high :  Ivs.  all  distinct,  ovate  to  oblong- 
ovate,  acute,  I'a-S  in.  long,  dark  green  above,  pale  or 
glaucous  beneath  and  sometimes  sparingly  pubescent: 
fls.  in  a  peduucleil  dt-nse  head,  very  fragrant,  yellowish 
white,  usually  riiriiiirn-  or  purple  outside  and  glandular 
pubescent.  1 '..-_'  in.  long.  June-Sept.  Eu.,  N.  Afr.,  W. 
Asia.  — \':ir.  B^Igica,  .\it.  Of  more  vigorous  growth, 
somctinips  slinil>l>v:  Hs.  l>rii;lit  red  outside;  blooming 
all  suninjcr.   l'r..l.ii'hly  var.  sem- 

p^rflorens.  Hurt.,  figured  in  (In. 
45:300,  is  not  very  different. 
Var.  querciidlia,  Ait.  Lvs.  sinu- 
ately  lobed ;  a  curious  but  less 
desirable  form.  Var.  serdtina. 
Ait.  Similar  to  var.  Belgtcii, 
but  flowering  in  fall. 

23.  Etnisca,    Santi.      Climb- 
ing: lvs.  broadlyoval  toobovate, 
usually  obtuse,  the  upper  ones 
connate    into    an    oval    obtuse 
disk,    rarely    distinct,    1-3    in. 
long,  glabrous  or  pubescent:  fl. -heads  dense  pe- 
duncled, often  in  3's:    corolla  yellowish   white, 
usually  tinged  red,  fragrant,  m-2  in.  long,  with 
very    slender    tube.      May-.Tuly.      Distributed 
througli    the    whole    Mediterranean    region    in 
many  different  forms.  — Var.  gigantea,  Hort.    Of  vigor- 
ous growth,  with  large  pubescent  leaves. 

24.  Heckr6tti,  Hort.  Not  much  climbing:  lvs.  ellip- 
tic or  oblong-elliptic,  acute,  almost  sessile,  the  upper 
pairs  connate,  glaucous  beneath,  glabrous,  about  2  in. 
long:  fls.  in  peduncled  spikes  with  few  somewhat  re- 
mote whorls,  purple  outside  and  sparingly  glandular, 
li-2-2  in.  long;  bractlets  about  half  as  long  as  ovary. 
Origin  unknown,  probably  garden  hybrid  of  L.  J<Jtru 
and  an  American  species. 

EE.     Whorls  of  fls.  all,  or  at  least  the  lower  ones,  in 
the  axils  of  connate  lvs. 

25.  It&lica,  Schmidt  {L.  Etrusca,  Hort.  L.  Capri- 
fdlium,  Auth.).  Climbing;  Ivs.  broadly  oval  to  oblong 
obovate,  the  upper  connate,  glabrous,  2-4  in.  long;  the 
upper  whorls  without  connate  lvs.  at  the  base,  somewhat 
crowded:  fls.  yellowish,  usu.ally  purple  outside  andgla- 
brous,  fragrant,  to  2  in.  long  :  bractlets  about  half  as 
long  as  ovary,  smaller  on  the  upper  fls.  June-Aug.  Pro- 
bably hybrid  of  L.  Etrusca  and  L.  Caprifolium,  much 
cultivated,  mostly  under  the  name  of  the  latter.  Gn.  45, 
p.  307  (na  L.  EIrusea  and  L.  Caprifolium);  54,  p.  26. 
F.S.  11:1120  (AH  L.  Caprifolium  major).  Var.  rubella, 
Tausch.    Fls.  dark  purple  outside. 

2C.  Caprifdlium,  Linn.  (Caprifblium  hortinse.  Lam. 
C.  perfoUAtmn,   Roehl.).     Fig.   1316.     Climbing:    lvs. 


oval  to  oblong,  the  upper  connate  into  a  roundish  cup, 
almost  glabrous,  2-4  in.  long:  whorls  usually  2  or  3, 
each  in  the  axils  of  connate  lvs. :  fls.  yellowish  white, 
mostly  purplish  outside  and  often  slightly  hairy,  to  2  in. 
loug,  fragrant:  bractlets  very  small  or  none.  May, 
June.  M.  Eu.  toW.  Asia.  N.  2:296.  B.B.  3:237.-Sorae- 
times  escaped  from  cultivation  and  described  under  the 
name  L.  grata.  Ait.,  as  an  American  species.  Var.  Alba, 
Ait.  (L.  pallida,  Hort.  L.  prwcox,  Hort.).  FIs.  white, 
appearing  early.    R.H.  1856:141. 

27.  impUxa,  Ait.  Much  branched  but  less  high  climb- 
ing, evergreen:  Ivs.  oval  to  oblong-Ianceolate,  sessile, 
the  upper  connate  into  an  elliptic,  acute  or  mucronate 
disk,  glaucous,  glabrous,  1-2  in.  long:  fls.  in  several 
whorls,  each  in  the  axils  of  connate  Ivs.,  scentless,  yel- 
lowish white;  tube  slightly  hairy  within;  limb  rather 
short;  stamens  little  exserted.  May,  June.  S.  Eu.,  N. 
Afr.    B.M.  040. 

r>D.    Tube  of  corolla  gibbous  or  more  or  less  ventricose, 
less  than  1  in.  long,  pubescent  within,  but  almost 
glabrous  within  and  slender  in  No.  S8. 
E.    Bractlets  small  or  none. 
F.   Disk  of  connate  lvs.  mostly  rottndish,  often  emar- 
ginate  at  the  ends. 

28.  fliva,  Sims  (rnp>-i«?m»i  Fr(Jser;,Pursh).  Climb- 
ing to  10  ft.:  lvs.  broadly  oval  to  elliptic,  the  upper 
connate,  bright  green  above,  glaucous  beneath,  glabrous, 
lJ-2-3  in.:  fls.  in  a  peduncled  head,  bright  or  orange- 
yellow,  fragrant,  1-154  in.  long;  tube  slender,  longer 
than  limb.  April,  May.  N.C.  to  Ky.,  (ia.  and  Alab. 
B.M.  1318.  L.B.C.  4:338.  G.F.  3:190.  Gn.  45,  p.  307. 
—  This  species  is  rare  in  cultivation  and  mostly  the  fol- 
lowing is  cult,  under  this  name. 

29.  Siillivanti,  Gray  (L.  flAva,  Auth.,  not  Sims). 
Fig.  1317.    Climbing  about  4-5  ft.,  very  glaucous:  lvs. 

oval  or  obovate,  the  upper  connate  into  a  large  disk, 
becoming  tbickish  and  very  glaucous  above,  often 
finely  pubescent  beneath,  2-4  in.  long:  fls.  in  short- 
stalked  or  almost  sessile  spikes;  corolla  pale  yellow, 
often  marked  purplish  outside,  about  1  in.  long; 
tube  gibbous,  only  little  longer  than  limb.  May, 
June.  Ontario  to  Manitoba,  south  to  Tennessee. 
R.H.  1856:221  (as  L.flava).  G.F.  3: 191. -Very  hand- 
some in  fall  with  the  abundant  scarlet  berries. 

30.  Br6wTii,  Carr. 
{L.  se  mp  ervirens 
Browni,  Hort. 
Probablv  hybrid  of 
r,.  seiiipervi'nns  with 
fj.Sullirauli  or glau- 
III  :  Ivs.  oval  to  ob- 
long, glaucous  be- 
neath, the  upper  con- 
nate, glabrous  :  fls. 
in  peduncled  heads, 
orange-scarlet,  scent- 
less; tube  gibbous  at 
the  base,  longer  than 


limb.  Of  ganlen  origin. 
S.  11:  I133:-Var.  Plantler- 
^nsis,  Hort.  {L.  Plantierhi- 
sis,  Andr^).  FIs.  larger, 
more  orange  -  colored  and 
less  deeply  2-Iipped.  1.  H. 
18:86. 

FF.    Disk    of   connate    lvs. 

more    or    less    elliptic, 

pointed  or  mucronate  at 

both  ends.    See  also  No. 

30. 
31.  hirstlta,  Eat.  (Caprifdlium  pubfscens,  Goldie). 
Higli  climbing,  with  usually  hirsute  branchlets:  lvs. 
petiolcd,  briiailly  oval  or  ovate,  obtuse,  the  upper  con- 
nate .and  abruptly  pointed,  dark  green  above,  pubescent 
on  botli  sides  when  young,  2-1  in.  long:  fls.  in  short, 
mostly  peduncled  spikes,  scentless,  bright  or  orange- 
yellow,  pubescent  without,  about  1   in.  long,  with  the 
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tutie  gibbous  at  the  base :  ovary  and  bractlets  usually 
glandular.  June,  July.  Vt.  to  Manitoba,  .south  to  Pa. 
and  Ohio.    B.M.  3103.    Gn.  45,  p.  307. 


1316.  Lonicera  Caprifolium  (X  }4)- 

32.  Douglasi,  Hook.  (i.  fittaHC^scen.9,  Rydb.  L.glauca, 
Tar.  Douglasi,  A.  Gray,  partly).  Climbing:  branchlets 
glabrous:  Ivs.  short-petioled  or  almost  sessile,  the  up- 
per connate,  oval  to  obovate,  glabrous  above,  pubescent 
beneath,  l}^-3  in.  long:  fls.  in  short,  almost  sessile 
spikes;  corolla  yellow,  mostly  reddish  outside  and 
hairy,  %-l  in.  long;  tube  gibbous,  longer  than  the  limb: 
ovary  and  bractlets  glabrous.  May,  June.  Ontario  to 
the  Saskatchewan,  south  to  Pa.  and  Neb.  B.B.  3:238. — 
Rare  in  cultivation,  but  sometimes  a  hybrid  of  Jj.  hir- 
siita  and  SuUivanti  is  found  under  this  name  in  gar- 
dens.   It  is  figured  in  G.F.  9:345. 

33.  di6ica,  Linn.  (L.  glat'ica,  Hill.  L.  media,  Murr. 
L.  parvifldra,  La,m.).  Usually  shrubby,  with  slender, 
sarmentose  branches,  rarely  climbing,  glabrou.s:  Ivs. 
short-petioled  or  almost  sessile,  the  upper  connate,  oval 
to  oblong,  obtuse,  with  usually  undulate  and  trans- 
parent margin,  very  glaucous  beneath,  lM-3  in.  long; 
fls.  in  sessile  or  .short -stalked  spikes,  greenish  or  whit- 
ish yellow,  often  tinged  purplish,  glabrous  outside, 
/i~%  in.  long,  the  tube  gibbous,  about  as  long  as  limb. 
May,  June.  Quebec  to  Manitoba,  south  to  Ohio  and 
N.  C.   B.R.  2:138. 

EE.   Bracllel.i  ax  high  as  orunj  or  slightly  shorter, 
roundish. 

34.  hispidula,  Dougl.  Bushy  shrub  with  .sarmentose 
branches,  rarely  twining,  usually  hirsute:  Ivs.  oval  to 
ovate,  rounded  or  cordate  at  the  base,  often  with  foli- 
aceous  stipules,  the  upper  connate  or  sometimes  distinct, 
usually  small,  rarely  to  2}i  in.  long,  ciliate  and  pubes- 
cent, rarely  glabrous  •  fls.  in  slender-peduucled  and 
often  panlcled  spikes,  pink  or  yellowish,  glabrous  or  hir- 
sute, /^-/^  in.  long,  with  short  gibbous  tube.  June, 
July.  Brit.  Columb.  to  Calif.  B.R.  21:1761. -Var  Cali- 
fdmlca,  Greene  (var.  vdcillans,  A.  Gray).  Of  more  vig- 
orous growth,  with  large  Ivs.  to  3  in.  long :  corolla 
glandular-pubescent  outside.    Calif. 

CG.   Corolla  with  almost  regular  or  slightly  S-lipped 
limb:  limb  several  times  shorter  than  tube. 

35.  cilidsa,  Poir.  {L.  occidentdlis.  Hook.).  Low  sar 
mentose  shrub  :    Ivs.  petioled,  ovate  or  oval,  glaucous 
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beneath,  glabrous  but  ciliate,  the  upper  connate,  2^  in, 
long:  fls.  in  short-peduncled  heads  of  one  or  few  whorls; 
corolla  .slightly  2-lipped,  with  ventricose-gibbous  tube, 
yellow  to  orange-scarlet,  sometimes  hirsute  outside, 
l%-\%  in.  long.  June,  July.  Brit.  Col.  to  Calif,  and 
Ariz. 

36.  semp^rrirens,  Linn.  {Caprifolinm  sempirvirens , 
Michx.).  Trumpet  Honevsuckle.  Pig.  1318.  High 
climbing,  glabrous;  evergreen  southward:  Ivs.  oval  to 
oblong,  glaucous  beneath,  the  upper  connate,  2-3  in. 
long:  fls.  in  peduncled  interrupted  spikes;  corolla  with 
almost  equal  limb;  tube  slightly  ventricose,  glabrous, 
13^-2  in.  long,  scarlet  or  orange-scarlet,  rarely  yellow. 
May-Sept.  Conn,  to  Fla.,  west  to  Neb.  and  Tex.  B.M. 
781.  R.H.  1856:361.  Gn.  45,  p.  307.-Var.  flava,  Regel 
(i.  fl&va  niva,  Hort.).  Fls.  yellow.  Gt.  2:38.  Var. 
fuchsioides,  Hort.  (i.  fuchsloides,  Hort.,  not  of  Hemsl., 
which  is  a  Chinese  species  of  the  Nintoa  group  and  not 
yet  introduced).  Similar  to  var.  minor,  but  tube  more 
expanded  above,  bright  scarlet.  Var.  minor.  Ait.  Lvs. 
oblong  or  narrow  oblong:  fls.  more  slender,  orange-red 
or  orange-scarlet.  Very  free-flowering,  but  more  tender. 
B.M.  1753.  B.B.  7:556.  Gn.  34:300.  Var.  specidsa,  Carr. 
Differs  from  the  type  by  more  brilliant  scarlet  fls.  P.S. 
11 :  1128.  Sometimes  cult,  as  L.  Magnevillea,  a  name  also 
applied  to  L.  dioica,  and  a  darker  red  form  of  i.  Capri- 
folium. 

L.  angustifdlia.'WaW.  Erect  shrub,  to  10  ft. :  lvs.  lanceolate: 
fls.  long-peduncled.  white,  fragrant,  with  regular  5-lobed  limb. 
Himal.  F.S.  4,  pp.  407, 408  6.  Tender.— i.  arMreo,  Boiss.  Erect 
shrub  or  small  tree,  to  30  ft.:  lvs.  roundish  ovate,  pubescent: 
fls.  short-peduucled.  2-lipped,  pinkish,  small.  Spain. —  L.  bella, 
Zabel  (L.  Morrowi  XTatarica).  Intermediate  between  the  two: 
fls.  white  to  pink.  Garden  origin.—  L.  bifldra,  Desf .=  L.  canes- 
cena.—  L.  cajiescens,  Schousb.  Climbing,  grayish  tomentose: 
lvs.  ovate,  small:  fls.  in  pairs,  white,  2-lipped,  with  slender.  long 
tube,  fragrant,  Spain,  N.Afr.—  i.  c/iri/srt?i^/ia,Turcz.  Allied  to 
L.  Xylosteum,  higher;  lvs.  larger,  acuminate:  fls.  larger,  chang- 
ing to  bright  yellow.  N.E.  A.sia.  Gt.  12:404.  Handsome  hardy 
shrub,  with  rntlier  light  green  foliage  and  bright  coral-red  ber- 
ries.— L.  confiisa,  I>0.    Allied  to  L.  eanescens.  but  fls.  and  lvs. 


1317.   Lonicera  SuUivanti  (X%). 

somewhat  larger  and  ovary  glabrous.  Japan,  China.  B.R.  1:70 
(as  L.  Japonica).  Gn.  45,  p.  307.  Has  been  often  confounded 
with  L.  Japonica,  but  is  easily  distiuguished  by  the  small  subu- 
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1318.  Lonicera  sempervirens  (X^^). 


late  bracts.—  L.  coiihtgidlis,  Kellogg.  Erect  shrub:  Ivs.  oval  or 
ovate,  pubescent :  fls.  slender-peduucled,  small,  2-lipped,  dark 
purple.  Washiugton  to  Calif.— X.rfcfjrt'ssa,  Royle.  Low  shrub, 
with  small  oval  to  oblong,  glabrous  Ivs.:  fls.  peduncled,  light 
pink,  with  short  tube  and  regular  lirab.  small.  Himal.  Var. 
Myrtillus,  Clarke.  Fls.  short-peduncled :  bracts  narrower.— 
JL.  diversifdlia.  Wall.  =  L.  quinquelocularis.  —  i.  gibbiflbra, 
Maxim. =  L.  chrysantha.  —  1/.  ffi66i//6ra.  Dipp.  Probably  hy- 
brid of  L.  Ruprechtiana  and  chrysantha ;  L.  notha  is  also 
sometimes  met  with  under  this  name.—  L.  Iberica,  Bieb.  Erect 
shrub,  to  8  ft. :  Ivs.  roundish  ovate,  pubescent:  fls.  short-pedun- 
cled. 2-lipped,  small,  yellowish:  berries  bright  red.  N.Persia, 
Caucasus.-  L.  Eatnschdtica,  Hort.=L.  Kesselringi.—  L,  Kessel- 
ringi,  Kegel.  Closely  allied  to  L.  orientalis:  Ivs.  elliptic-laneeo- 
late:  fls.  with  narrow,  not  gibbous  tube.  Kamsehatka.  Gt.  40, 
p.  124.— I/.  Korotkbwi,  Stapf .  Closely  allied  to  L.  floribunda,  but 
filaments  much  longer  and  hairy  and  upper  lip  more  deeply  di- 
vided. Persia.  G.F.7:35.  Hardy  and  free-flowering.— iy.  Jl/adcfri, 
Maxim.  Shrub,  to  10  ft.:  Ivs.  oblong-ovate:  fls, short-peduncled, 
white,  fragrant,  2-lipped,  about  1  in.  long.  June,  July.  N.  China, 
Amurland.  Gt.  33:1162.  Handsome  hardy  shrub,  flowering 
after  the  other  Bush  Honeysuckles.—  L.  Maximdwiczi,  Maxim. 
8hrub,  to  6  ft.:  Ivs.  oblong-elliptic:  fls.  peduncled.  purplish 
violet,  2-Upped.  rather  small.  N.  E.  Asia.  Gt.  17:^91.— L.  mi- 
crdntha,  Kegel  =  L.  floribunda.  —  L.  micrdntha,  Dipp.  Hybrid  of 
L.  Tatarica  and  Xylosteum  :  oi  no  decorative  value.  Garden 
origin.-  L.  microphylla,  WiUd.  Erect  shrub,  to  3  ft.:  Ivs.  oval, 
about  Kin.  long:  fls.  slender -peduncled.  2-lipped.  yellowish 
white,  small:  berries  connate,  orange-red.  Altai  to  Himal.— 
L.  Mundeuiensis,  Rehder  (L.  bella X Ruprechtiana).  Lvs.  oh 
long-ovate,  dark  green  above:  fls.  white.  Garden  origin.  Gt.42, 
p.  101,  Figs.  4-6.—  L.  Muscaviensis,  Rehder  (L.  Morrowi  X  Ru' 
prechtiana).  Similar  to  L.  Morrowi,  but  of  more  upright  and 
vigorous  habit.  Garden  origin.  Gt.  42.  p.  101,  Figs.  1-3.— i, 
Mi/rtillits,  Hook.  f.  &  Thorns. =  L.  depressa  vars.—  L.  nervbsa, 
Maxim.  Shrub,  to  10  ft.,  with  slender  dark  purple  branchleti 
lvs.  ovate,  with  purple  veins:  fls.  small,  pink,  long-peduncled 
2-lipped:  fr.  black.  China.  Hardy,  graceful  shrub.  — JO.  nigra, 
Linn.  Shnib,  to  5  ft.:  lvs.  elliptic  to  elliptic-lanceolate:  fls. 
slender-peduncled.  pink,  small :  fr.  black.  Mts.  of  M.  Eu.— Z*. 
nbtha,  Zabel  (L.  Ruprechtiana X  Tatarica).  Intermediate  be- 
tween the  two:  fls.  white  to  pink.  Garden  origin.- X/.nw»n.7n« 
lariifblia,  Jaub.  &  Spach.  Similar  to  L.  floribunda,  but  fls.  short- 
peduncled  or  almost  sessile.  W.  Asia  to  Afghan.- X.  ohovdta. 
Royle.  Similar  to  L.  microphylla:  lvs.  very  small,  obovate:  fls, 
small,  with  almost  regular  limb,  yellowish  white.  Himal.— 
L.  parvifdlia,  Edgew.=  L.  depressa.- 1/,  propinqita,  Zabel  (L. 
alpigenaX  Ledebouri) .  An  interesting  hybrid,  in  one  form  more 
like  the  first,  in  the  other  more  like  the  second  parent.    Of 


garden  origin.— i.  Pyrendica,  Linn.  Erect  shrub,  almost  gla" 
brous;  Ivs.  cuneate-obloug;  fls.  slender-peduncled,  tubular-cam- 
panulate,  regularly  5-lobed,  white,  %in.  long.  Pyren.  Mts.— 
L.  quinquelocularis ,  Hardw.  Shrub,  to  10  ft.,  with  slender, 
sipreading  branches,  similar  to  L.  Xj-losteum:  fls.  almost  sessile, 
larger,  j-ellowish :  berries  white.  Himal.  B.R.  30:33  (as  L. 
diversifolia).— Zf.  Regelidna,  Dipp.  Probably  hybrid  of  L. chrys- 
antha and  Xylosteum.  —  i.  Schmitzidna,  Dipp..  not  Roezl= 
L.  orientalis.—  L.  Segreziensis,  Lav.  Closely  allied  to  L.  Xylos- 
teum: lvs.  more  pubescent,  dark  bluish  green:  fls.  short-pedun- 
cled. yellowish.  Supposed  to  be  a  hybrid  of  L.  quinquelocularis 
and  L.  Xylostenjn, —  L.spUndida,  Boiss.  Allied  to  L.  implexa 
and  Etrusca :  el<ibrous,  glaucous  :  fls.  in  a  many-fld.,  sessile 
head,  yellowish  white,  tiuged  pui-ple.  Spain.  F.  S.  11:1130.— 
L.  Tangittica,  Maxim.  Slender  shrub,  with  small,  obovate  or 
oblong  lvs.:  fls.  slender-peduncled,  small,  with  5-lobed  limb, 
pale  pink.  China.  Gt.  40,  p.  581.— i.  tomentella,  Hook.f.  & 
Thom.  Erect  shrub,  to  12  ft.:  lvs.  small,  ovate  to  oblong,  pu- 
bescent :  fls.  short-peduncled,  nodding,  small,  regular,  white. 
Himal.  B.M.  6486.  Tender.—  !/,  transliicens,  Hort.=  L.  quin- 
quelocTilaris.-  JL.  Webbidna,  Wall.  Allied  to  L.  alpigena.  Lvs. 
larger,  acuminate,  pubescent:  fls.  paler:  ovaries  separate.  S.  E. 
Eu.  to  Himal.—  i.  Zdbeli,  Rehder.  Allied  to  L.  floribunda,  but 
quite  glabrous  and  lvs.  somewhat  larger.  Probably  hybrid  of 
L.  floribunda  and  Tatarica.  Gt.  42,  p.  1U3,  Figs.  1-3.  Very  free- 
flowering  and  handsome.  Alfked  Rehder. 

LOOSESTRIFE.     See  Lysimachia  and  Lythrum. 

LOPEZIA  (after  the  Spaniard  Lopez,  who  wrote  on 
the  natural  history  of  the  New  World).  OnagrdceiP. 
Aboiit  21  species  of  herbs  from  Mexico  and  Central 
America.  Erect,  branching,  glabrous  or  pube.scent:  lvs. 
alternate  or  the  lower  opposite,  dentate:  fls.  usually 
small,  in  leafy  racemes  or  subcorymbose  at  the  ends  of 
branches,  slender-pedicelled;  calyx  limb  4-parted,  in- 
equal,  deciduous,  linear-Iobed ;  petals  4,  short-  or  long- 
clawed,  inequal,  the  posterior  ones  narrower,  the  claws 
glandular  at  the  apex;  stamens  2,  attached  to  the  pistil, 
one  anther-bearing,  the  other  petal-like;  ovary  4-celled: 
capsule  globose,  leathery:  seeds  obovoid, with  a  leathery, 
granulatrd  .-oat. 

albiSlbra,  Schlecht.  Fig.  1319.  SufPruticose,  diffuse, 
2  ft.  high:  young  branches  somewhat  villous:  lvs.  cune- 
ate  at  the  base,  ovate-lanceolate,  irregularly  serrate  or 
remotely  dentate,  largest  IK  in-  long:  pedicels  hori- 
zontally spreading,  slender:  petals  white,  often  tinged 
slightly  pinkish  at  base,  larger  ones  obliquely  spatulate, 
obtuse  and  mostly  notched,  smaller  ones  linear,  obtuse, 
as  long  as  sepals.  Mex.  — Cult,  at  Harvard  Botanic  Gar- 
den, where  the  plant  differs  from  the  original  descrip- 
tion by  the  lvs.  being  usually  ovate  or  perhaps  oblong- 
ovate,  and  the  .smaller  petals  longer  than  the  sepals.  It 
seems  to  flower  through  the  winter. 


1319.   Lopezia  albiflora  (X  K) 


coron&ta,  And.  Annual:  lvs.  scattered  or  in  whorls, 
glossy,  glabrous:  two  upper  petals  linear,  bright  lilac; 
two  side  ones  larger;  lamina  roundish  obovate,  light 
lilac,  with  dark  red  mark  at  base.  Mex.  S.B.F.G.  I. 
2:108.-Cult.  in  S.Calif. 


LOPHANTHUS 

LOPHANTHCS  (Greek,  crested  flower;  application 
not  evident).  Lnhiatm.  Of  tliis  genus  we  cultivate  2 
species  of  hardy  herbaceous  perennials,  which  are  rather 
tall  and  coarse  and  bear  spikes  of  more  or  less  purplish 
fls.  in  summer.  The  geniis  contains  7  species,  all  from 
America  or  N.  E.  Asia.  Lvs.  serrate,  veiny,  petioled, 
lower  usually  subcordate  and  upper  ovate:  fls.  small,  in 
dense  sessile  whorls  crowdiil  into  terminal  spikes, 
which  may  be  interni|itiMl  IpcIhw;  stamens  exserted; 
anthers  separated  or  distiiiit,  not  approximate  in  pairs, 
their  cells  parallel  or  nearly  so.    Of  minor  value. 

anisitus,  Benth.  Giant  Hyssop.  Height  2-3  ft. :  lvs. 
ovate,  anise-scented  when  crushed,  white  beneath:  fls. 
blue;  calyx  teeth  tinged  purple  or  violet.  July,  Aug. 
Prairies,  Wis.  to  Rockies.  B.R.  15:1282. -This  .species 
grows  3-5  ft.  high,  on  dry  hills,  and  has  pale  purple 
flowers. 

scrophulariaefdliuB,  Benth.  Height  4-6  ft. :  lvs.  not 
anise-scented,  not  white  beneath:  fls.  dull  purplish; 
calyx  teeth  whitish.  Borders  of  thickets,  N.  Y.  to  Wis. 
and  N.  0.  — This  plant  grows  2  ft.  high  and  has  laven- 
der-blue flowers  in  June. 

LOPHOSPERMUM.    See  Mam-anaia. 

LORDS  AND  LADIES.    Arum  maciilatum. 

LOQTTAT.    See  Eriobotrya  Japonicu. 

LOTTTS  meant  several  things  to  the  ancients:  (1) 
the  Greek  Lotus,  a  leguminous  plant  on  which  horses 
fed.    This  was  proliahly  wliat  we  call  to-day  Lotas  cor- 

niculatus,  the  r(.iii n  t'.in  Iv  tMuf  Trefoil  of  temperate 

regions.  (2)  t\ir  i  v  r. hcmh  L.,iu^,  an  African  shrub,  the 
fruit  of  which  \va^  caii-]!  I.y  .•.rtain  North  African  tril)es 
who  were  called  Loins  eafeis.  The  fruit  was  said  to  be 
honey-sweet,  the  size  of  an  olive  and  in  taste  like  a  date. 
This  was  probaldy  Z/,-///i/i/(.s  Lotas,  a  prickly  shrub 
whose  fruit  is,  howevei-.  considered  inferior  to  that  of 
the  common  ju,jube,  Zi::>ij'lf  us  snii  m .  Other  conjectures 
have  been:  Geltls  aasfrnlis.  a  ir.-e  which  has  a  small, 
sweet  berry;  Nitrarta  tmliiilntii ,  a  thorny  desert  shrub 
whose  succulent  fruit  has  a  stimulating  quality,  and 
Rhnmnus  Lotus,  another  North  African  plant.  Euro- 
pean Lotus  is  a  name  for  Diospyros  Lotos,  a  kind  of 
date  plum  which  is  cult,  iu  S.  Eu.,  but  the  fruit  is  hardly 
edible.  (3)  The  Egyptian  Lotus  or  Sacred  Lily  of  the  Nile. 
This  is  Nymphrea  io(«s,  which,  like  the  Hindu  Lotus, 
has  rose-colored  as  well  as  white  flowers.  American 
cultivators  at  the  present  time  almo^t  universally  con- 
sider that  the  true  Egyptian  Lotus  i^  .\i  I n mtuiim  spe- 
cios}im, now  called  Nelambo,  but  NfJtn,>l'nint  .sjn  riosum 
is  not  a  native  of  Esypt.  (tl  The  Hindu  anil  Chinese 
Lotus,  also  called  tin-  Samel  .ii-  Pythagorean  Bean.  This 
is  Nelumbo  Imtirn.  l.rtlir  known  as  Nelamhium  speci- 
osum.  The  name  Lotus  was  doubtless  used  for  other 
water  lilies,  particularly  the  blue-flowered  Kymjyhma 
caratea.  These  plants  are  described  in  this  work.  See 
Nelamho  and  Nymplicea. 

Lotus  of  the  botanists  is  a  genus  of  50-100  species, 
found  in  temperate  regions:  herbs  or  subshrubs,  gla- 
brous, silky  or  hirsute:  lvs.  with  3  Ifts.  crowded  at  the 
apex  of  the  petiole  and  commonly  2  joined  to  the  stem 
and  resembling  stipules:  fls.  pea-shaped,  yellow,  red, 
rosy  or  white,  often  iu  axillary,  few-fld.  umbels,  rarely 
solitary;  calyx  lobes  longer  than  the  tube;  keel  beaked: 
pod  oblong  or  linear.    Leguminosas. 

A.    Li's.  threadlike  :  fls.  odd,  not  pea-shaped. 

BerthoUtii,  Masf.  {L.  peliorhfincas.  Hook.  L.peli/or- 
ensis,  Hort. ).  Small,  much-branched,  slender  bush,  with 
a  silvery  hue:  Ifts.  whorled,  8-9  lines  long:  fls.  VA  in. 
long,  in  loose  clu.sters  of  about  20  toward  the  end  of  the 
branches,  short-pedicelled,  scarlet  or  crimson  fading  to 
orange;  standard  recurved  like  a  horn;  keel  acuminate, 
longer  than  the_  wings.  Cape  Verde,  Canaries.  B  M. 
6733.  R.H.  1895:308.  — Peliorhyncus  means  bruised  or 
discolored  nose.  Called  "Coral  Gem"  in  catalogues. 
Grown  chiefly  in  hanging  baskets.  Prop,  by  division  or 
cuttings. 
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AA.     Lrs.  not  Ihr.'iuhlilu'.-    fls .  pro-shaped. 
B.    Fts.yelUa-. 

corniculatus,  Linn.  Bied'.s-foot  Trefoii,.  Babies' 
Slippkivs.  Perennial,  prostrate  or  ascending,  a  few  in. 
to  2  ft.  liigli.  glabrous  or  hairy:  Ifts.  obovate  or  ovate, 
)4  in.  long,  the  2  stipular  ones  broader  and  very  oblique: 
fls.  yellow,  often  tinged  bright  red,  5-10  in  an  umbel ; 
calyx  lobes  about  as  long  as  the  tube.  Temp,  regions 
and  Australia.  Var.  fldre-pldno  has  showy  double  fls.— 
A  hardy  trailer  for  covering  dry  banks  and  rockwork, 
blooming  all  summer  and  autumn.  Also  grown  for 
forage. 

BB.    Fls.  pink  or  white. 

auatrilis,  Andr.  Perennial,  diffuse,  sometimes  sub- 
shrubby,  glabrous  or  pubescent:  Ifts.  narrower  than  in 
L.  corniciilatus,  and  the  stipular  ones  less  dissimilar, 
but  varying  from  obovate  and  under  M  in.  long,  to 
linear  and  1-1}^  in.  long:  fls.  usually  pink,  but  varying 
from  white  to  purple-red.  Australia.  B.M.  1.3G5. 
L.B.C.  11:1063  and  B.  .i:211  (as  L.  atl,idHs).-lnt.  1900 
by  i'ranceschi. 

BBB.    Fls.  dark  purple  oi-  dark  red. 

C.    Lffs.  linear-lanceolate. 

JacobSeus,  Linn.    Perennial,  subshrubby:  fls.  about  3 

in    a    flat-topped    cluster,    dark    purple,  almost    black. 

Cape  Verde.     B.M.   79.— Treated    as    a   tender   annual 

bedding  plant. 

cc.   Lfts.  obovate  to  elliptic. 

Tetragon61ohus,  Linn.  Winged  Pea.  Annual  trailer: 
fls.  solitary  or  twin,  purplish  cardinal-red.  Mediterra- 
nean region.  B.M.  1.^1.  — Tetragonolobus  w.as  once  con- 
sidered a  separate  genus,  largely  because  of  the  4  leafy 
wings  of  the  pod.  Grown  chiefly  for  food,  the  pods 
being  eaten  when  young  and  the  .seeds,  when  roasted, 
substituted  for  coffee.  Seeds  sown  in  drills  in  April. 
Plants  require  no  care  except  water  during  drought. 

L.  Balambensis,  a  pink-fld.  Abyssinian  pl.ant,  was  int.  to 
American  trade  by  Franeeschi,  who  says  it  was  originally  sent 
out  by  HannriaTin  \  I'o.,  Naples,  Italy,  and  is  not  worth  cult.— 
L.Camn  n  Hsis  fh<nl<tntdus  is  not  in  Inde-\  Kewensis.  Franees- 
chi writi  -  t  li.ii  11  Ills  yellow  fls.  and  is  desirable  for  rockeries 
and  haat;ini;  liask.ts:  that  it  is  not  far  from  L.  corniculatus, 
but  has  a  (UlTerent  habit;  and  that  it  was  oflFered  many  years 
ago  by  Wildpret  of  Orotana  and  later  by  Albert  Schenbel  of 
Hamburg.  ^   jj 

LOUISIANA  (Fig.  1320)  is  situated  at  the  extreme 
lower  limit  of  the  great  Mississippi  system,  bordering 
on  the  Gulf  of  Mexico.  These  bodies  of  water  have  an 
important  bearing  upon  the  climate,  and  make  it  pos- 
sible to  grow  some  of  the  subtropical  fruits.  The  pre- 
vailing wind  is  from  the  south,  somewhat  cool  and  always 
laden  with  moisture,  and  the  southern  portion  of  the 
state,  being  only  about  30  feet  aliove  the  sea^  level,  re- 
ceives the  heaviest  rainfall,  70  im-hrs.  while  t  lie  northern 
portion,  being  more  elevated  and  further  from  the  gulf, 
has  an  annual  rainfall  of  45  to  50  inches.  This  is,  as  a 
rule,  well  distributed  throughout  the  state,  the  seasons 
of  greatest  drought  being  early  spring  and  early  autumn. 
The  highest  recorded  summer  temperatures  run  from 
98°  along  the  Gulf  coast,  to  102°  in  the  northern  part  of 
the  state,  while  the  average  winter  temperature  is  56°. 
Occasionally  a  northwestern  blizzard  reaches  down 
into  the  state,  causing  a  heavy  fall  in  temperature,  ac- 
companied with  sleet,  and  once  iu  a  great  while,  snow. 
There  was  a  temperatui-e  of  9°  in  1895,  and  13  inches  of 
snow.  A  minimum  of  15°  below  zero  was  subsequently 
recorded  in  northern  Louisiana.  These  occasional  bliz- 
zards have  forced  the  culture  of  tropical  fruits  down  to 
the  section  immediately  bordering  on  the  Gulf.  As  the 
soil  has  such  an  important  bearing  on  the  character  of 
the  fruit,  a  rough  classification  of  the  different  kinds 
is  here  given. 

First:  The  Sandy  ffills  and  Uplands.  — Theseoccufj 
the  northwestern  portion  of  the  state,  along  with  a  sec- 
tion in  the  eastern  part,  south  of  the  state  of  Mississippi. 
The  lands  are  characterized  by  sandy  soils,  with  pine 
and  oak  forests,  and  produce  the  best  apples,  stone- 
fruits  and  berries. 

Second:  The  Bluff  Lands.  — These  occhpy  a  broken 
strip,  running  parallel  with  the  Mississippi,  from  30  to 
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r»n  milps  from  its  western  bank,  and  <lisappear  near  the 
Gulf  in  what  are  known  as  "islands,''  suuli  us  "Avery's 
Island"  and  "Jefferson's  Island."  There  is  also  another 
section  of  these  lands  on  the  east  bank  of  the  river  im- 
mediately south  of  the  Mississippi  state  line.  These 
I  mds  are  characterized  by  a  yellow  clay  loam,  very  fer- 
tile, and  by  forests  of  magnolia,  gums,  oaks,  etc.  They 
produce  some  of  the  stone-fruits  well,  and  an  abundance 
of  pears,  berries  and  figs. 

Third  :  The  Prairie  i^a«(7s.  — These  occupy  a  portion 
in  the  central  southwestern  part  of  the  state,  are  tree- 
less, low  and  are  ;ils(i  known  as  rii-r  hinds.    The  soil  is 


poor  but  improves  with  cultivation,  and  gradually  the 
planting  of  figs,  pears,  peaches,  plums  and  grapes  has 
been  extended. 

Fourth:  The  AUuvial  Lands.  — These  make  up  all 
the  other  portions  of  the  state  not  mentioned,  including 
the  river  bottoms.  The  soil  is  generally  dark,  ranging 
from  black  to  light  red,  very  fertile  and  abounding  in  an 
abundant  growth  of  timber.  They  produce  the  heavy 
yields  of  cotton  and  corn  in  the  northern  portion,  and 
the  sugar  cane,  oranges,  lemons,  persimmons,  flgs  and 
bananas,  as  well  as  other  tropical  fruits,  in  the  southern 
part. 

The  leading  varieties  of  vegetables  are  grown  in  every 
section  of  the  state,  and  the  home  garden  furnishes  an 
abundant  supply  during  all  seasons  of  the  year,  under 
proper  management.  Those  vegetables  most  popularly 
grown  for  home  consumption  are  as  follows  :  Aspara- 
gus (on  the  sandy  soils  only),  artichoke  (both  Globe 
and  Jerusalem),  bean,  beet,  cabbage,  carrot,  collard, 
corn,  cress,  cucumber,  cashaw  (pumpkin),  endive,  egg- 
plant, kohlrabi,  leek,  lettuce,  melon,  mustard,  okra, 
onion,  parsley,  pea,  pepper,  Irish  potato  (two  crops), 
sweet  potato,  radish,  spinach,  tomato,  turnip  and  ruta- 
baga. Occasionally  there  is  found  the  vegetable  pear 
{ Sechium  ednle) ,  martyma,,  brussels  sprout,  celery,  cher- 
vil, garlic,  kale,  salsify,  parsnip,  cauliflower  and  field 
pumpkin.  The  majority  of  these  vegetables  may  be 
sown  several  times  during  the  year.  Celery  and  cauli- 
flower, however,  are  sown  early  in  August  in  order  to 
mature  by  the  Christmastide. 

The  commercial  truck  sections  are  found  in  vari(^)ns 
sections  of  the  state  Along  the  Illinois  Central  railn.a.l 
a  direct  line  to  Chicago  from  New  Orleans,  wliich  runs 
through  the  warm  sandy  pine  lands,  the  most  extensive 
truck  farms  are  to  be  seen.  The  vegetables  grown  are 
radishes,  beans,  cantaloupes,  cucumbers  and  tomatoes. 
The   town  of  Roseland   alone,  in    1898,  shipped   50,000 
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Imshels  of  radishes.  Hundreds  of  car-loads  of  these 
vegetables  are  sent  to  the  Chicago,  ('Icvcland  and  St. 
Louis  markets  during  the  months  of  Marcli,  Ajiril  and 
May.  This  section  also  produces  enornious  quantities 
of  early  strawberries,  as  hundreds  of  acres  are  planted 
each  year,  and  shipments  are  sent  by  car-load  lots  from 
the  stations  on  this  line  in  Tangipahoa  parish.  The 
plants  are  set  in  August  and  September  of  each  year, 
and,  as  a  rule,  are  kept  liut  one  season.  Abundance  of 
pine  straw  is  used  for  mulch,  and  when  an  early  spring 
frost  threatens,  this  mulch  is  also  used  to  cover  the 
plants  as  well,  oftentimes  protecting  them  .so  that  the 
first  and  most  valuable  fruits  escape  and  mature,  thus 
g  the  most  profitable  picking.  The  varieties 
grown  are  :  Cloud,  Michel  Early,  Miller,  Bubach, 
Oandy,  Seltzer  and  Creole  Beauty.  The  Japan  plums 
are  also  grown  in  this  section  extensively,  the  most 
desirable  varieties  being  the  Abundance  and  Burbank. 
A  few  peaches  and  Japan  persimmons  are  grown,  but 
not  so  as  to  become  a  commercial  product. 

Another  great  truck  section  is  found  in  the  immedi- 
ate vicinity  of  New  Orleans,  and  along  the  river  towards 
the  Gulf  on  the  New  Orleans,  Fort  Jackson  and  Grand 
Isle  railroad.     New  Orleans   is   supplied   mainly  from 
this  source,  and  at  the  same  time  enormous  amounts  are 
sent  North.     The  truck   grown  for  the    latter  purpose 
consists  of  cabbages,  onions,  tomatoes,  beans,  jtcas.  egg- 
plants  and   cantalou]ifs.      Cmunnbers 
are  also  grown,  both  in  the  hotbed  and 
in  the  open,  oftentimes  bringing  high 
returns  when  sent  North,  the   winter 
prices  nanging  from  30  cents  to  $2.50 
per  dozen. 

The  lower  portion  of  this  section 
contains  also  the  great  orange  groves 
of  the  state.  They  are  located  all  along 
the  river,  and  it  is  only  when  a  belated 
'ilizzard  visits  this  section  that  a  crop 
failure  is  experienced.  Some  of  the.'re 
orchards  contain  nmi-c  than  100  acres. 
The  stocks  now  used  are  almost  en- 
tirely the  common  sour  and  Citrus  tri- 
foliata.  Occasionally  the  sweet  seed- 
'.;j  lings  and  lemons  are  used,  but  not  to 
any  extent.  The  iirst  two  mentioned 
are  the  hardiest  stocks  known,  and 
mature  their  wood,  making  a  more  desirable  tree. 
The  varieties  grown  are:  Satsuma,  Boone  Early, 
Sweet  Seville,  Parson  Brown,  Brazilian,  Baldwin  No.  1, 
Creole,  Homosassa,  Washington  Navel,  DuRoi  Blood, 
Hart  Tardiff,  Rivers  Unknown  and  Schoenberger. 
Besides  these,  large  quantities  of  mandarins,  tanger- 
ines and  Kumquat  oranges  of  various  varieties  are 
grown.  The  various  scale  insects,  so  serious  when  no 
care  is  given,  are,  as  a  rule,  kept  in  complete  control 
by  the  careful  use  of  insecticides,  and  the  laws  govern- 
ing the  importation  of  infected  trees  are  rigidly  enforced. 
As  oranges  in  Louisiana  are  grown  on  such  different 
soil  from  the  orange  sections  of  other  states,  one  or  two 
points  must  always  be  kept  in  view.  Beds  should  be 
raised  before  the  trees  are  set,  and  the  crown  roots  of 
the  young  tree  should  be  just  at  the  surface  of  the  ground. 
These  requirements  are  necessary  on  the  alluvial  lands 
of  the  lower  Mississippi.  The  Satsuma.  Kcwocliai  and 
Dai  Dai  are  Japanese  varicti.  s.  and  wlu  ii  wc.rki  d  upon 
Citrus  trifoliata  stock  ^^ill  stand  luin-h  ninre  cold  than 
the  sweeter  oranges.  The  Satsuma  thus  worked  is  the 
most  desirable  and  will  stand  a  temperature  of  13°  F. 
without  injury.  The  orjinge  industry  is  increasing  an- 
nually, the  crop  for  1898  being  upwards  of  300,000 
boxes. 

Another  truck  section  is  found  along  the  Iron  Moun- 
tain railroad  north  of  Alexandria  ;  it  is  limited  to 
only  a  few  crops,  such  as  melons,  tomatoes  and  Irish 
potatoes.  Along  the  Vicksburg,  Shrevesport  and  Pacific 
railroad  large  quan'.ities  of  Irish  potatoes  are  grown, 
wliile  along" the  Kansas  Citv,  Pittsburg  and  Gulf  rail- 
road and  the  Jlississi).].!  Valley  railroad,  only  limited 
i|uantitics  of  trui'k  have  liccn  siuit  out.  From  reliable 
statistics  it  is  found  that  the  annual  otitput  of  Louisiana 
approxim.ates  40,000  tons  of  fruit  and  (iO.OOO  tons  of  vege- 
tables. The  varieties  of  these  vegetables  grown  for  the 
Northern  markets  are  as  follows :    The  Acme  and  Beauty 
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tomatoes,  the  Chartier  radish,  the  New  Orleans  Market 
eggplant,  the  Peerless  and  Triumph  Irish  potatoes,  the 
New  Orleans  Market  and  White  Spine  cucumbers,  the 
New  Orleans  Market  cantaloupe,  the  Drumheads,  Flat 
Dutch.  Succession,  All-Seasons  and  Nuni'surh  raltbages, 
the  Italian  and  Bermuda  type  of  oiiiuns,  ihi-  First  and 
Best  and  Alaska  peas,  the  Early  Moljiiw  k  ;iii<i  \'alentine 
beans.  In  the  northern  part  of  the  statu  large  quanti- 
ties of  Irish  potatoes  are  grown,  and  oftentimes  the 
second  crop  is  very  profitable.  The  first  crop  is  planted 
in  January  or  February  and  harvested  in  May  and  June. 
The  seed  for  the  second  crop  is  prepared  for  planting 
by  special  treatment,  consisting  of  gradually  exposing 
the  tubers  to  the  light  and  moisture,  which  matures  them 
and  excites  the  eyes  into  growth.  As  soon  as  this  is 
accomplished  they  are  ready  for  planting,  which  is  usu- 
ally during  August.    They  are  harvested  in  November. 

Upwards  of  3,500,000  bushels  of  sweet  potatoes  are 
grown  annually,  the  varieties  best  known  being  Pump- 
kin, Creole,  California,  Bermuda,  Red  and  Yellow 
Nanseraond,  Hayman,  Providence,  Yellow  Jersey,  South- 
ern Queen  and  Vineless.  The  last  variety  is  one  of  the 
most  desirable  of  the  newer  sweet  potatoes. 

The  culture  of  fruit,  other  than  oranges  and  straw- 
berries, has  been  neglected  in  great  measure.  Apples  do 
fairly  well  in  the  northern  part  of  tlie  state,  the  desirable 
varieties  being  Smith,  Horse.  Hid  .luiir.  Magnum,  Early 
Harvest,  Cullas.ago,  Sh.annon,  Shi.ckl.v  and  Red  Astra- 
chan.  Grapes  are  grown  but  s|.ariTif,'iy.  as  iIm'  long. warm, 
moist  season  offers  tlie  lust  coTMiitiinis  umiiT  wliii-h  tin- 
grape  diseases  develop,  anil  tin-  fri'qui  nl  rains  himiiT  the 
use  of  fungicides;  however,  in  the  nurtlieru  and  south- 
western portions  of  the  state  the  following  varieties  have 
been  found  desirable:  Champion,  Diamond,  Eaton,  Ni- 
agara, Concord,  Delaware,  Brighton,  Sweet  Mountain. 
Herbemont  and  Jacques.  Only  the  ChiiirM- ty]pi- uf  piais 
is  at  all  grown,  as  it  offers  more  resisi.-un  r  ii>  ilir  Mmlii 
than  the  others.  The  desirable  variriii  ^  ai.  l,r  ('(lulr, 
Kieffer,  Smith,  Garber,  Dai  Dai,  Golili  ii  U'ussit  ami  Jliiu-. 
VonSiebold.  The  European  varieties  i.f  pi  unis  do  not  suc- 
ceed, but  many  of  the  Americaii  and  .laiiaiiesr  sorts  do 
well.  The  desirable  varieties  are  Burliaiik.  Aliumlance, 
Satsuma,  Kelsey,Chabot,Wild  Goose,  Robinson  and  a  few 
others.  The  fig  is  grown  universally  in  all  sections  of 
the  state,  the  best  varieties  being  Celeste,  Brunswick, 
White  Isehia,  Magnolia,  Angelique,  Lemon,  Mission  and 
Reine  Blanche.  The  Japan  persimmons  are  being  set 
extensively,  using  chiefly  the  Hyakume,  Kurokume, 
Nero  Zami,  Hachiya,  Tsuru  and  Among.  These  fruits 
are  large,  showy,  and  will  stand  transportation  well. 
The  Elberta,  Sneed,  Peen-to  (in  the  .south)  and  Chinese 
Cling  peaches  prevail. 

The  other  fruits,  grown  in  a  limited  way,  are  quinces, 
goumi,  blackberries,  dowlnTrii's.  a  very  few  raspberries, 
pomegranates,  bananas.  jujuIk-s  and  pawpaws.  There 
are  a  few  other  tropictd  fruits  tliat  are  grown  only  for 
specimens. 

Louisiana  abounds  in  beautiful  flowering  shrubs  and 
wild  flowers.  The  planting  of  all  kinds  of  ornamentals 
is  very  extensive,  roses  bloom  throughout  flu'  soason, 
and  the  camellia  finds  a  congenial  Imnio  tluoimlioul  rlir 
southern  part  of  the  state.  In  and  aronml  Now  i  irlians 
the  finest  ornamental  plantings  will  be  found,  St.  Charles 
avenue,  the  principal  residence  street,  being  especially 
beautiful,  with  its  palms,  roses,  camellias  and  orna- 
mental vines.  This  is  not  confined  to  the  wealthier 
classes,  for  nearly  all  these  ornamentals  grow  readily 
from  cuttings  with  little  care,  and  even  the  poorest  peo- 
ple oftentimes  have  the  choicest  flowers  and  roses 
around  their  doorstep.  p    p    Btrnettf.. 

LOTJSEWORT.    Pedh-iilaiis. 

LOVAGE.     Levlstieiiiii. 

LOVE  APPLE.  First  popular  n.anie  of  the  Tomato, 
now  dying  out  in  America.  Love-in-a-mist. =  iV/i/f/Zd. 
Love-Ues-bleeding.    Amaruntus  caudatus. 

LOXOSCAPHE  (Greek.  o«  oblique  boat).  Pohjpodid- 
Cfiv.  A  small  genus  of  southern  hemisphere  ferns, 
related  to  Davallia.    Indusium  forming  a  compressed. 


suborbicular  or  cup-shaped  sac,  open  only  at  the  top: 
Ivs.with  linear  segments.    Porculture,  consult  DavaUiu. 

thecifera,  Moore  iDrwdllia  conclnna,  Schrad. ).  Stipes 
^-i  in.  long:  Ivs.  0-9  in.  long,  bipinnate;  divisions  2-:j 
lines  long,  %  line  wide.    S.  Amer.  and  Africa. 

fcEnicuIicea,  Moore  (DavdUia  fanU-ulAcea,  Hook.). 
Stipes  0-8  in.  long:  Ivs.  9-18  in.  long,  quadripinnate; 
divisions  less  than  }4  line  wide.    Fiji  Islands. 

L.  M.  Undebwood. 

LUCERNE.    See  Alfalfa  and  Medicago. 

LUCtTLIA  (probably  adapted  from  a  native  name). 
Mubitlceif.  A  genus  of  2  species  of  tender  shrubs  troin 
the  Himalayas,  bearing  in  winter  terminal  corymbs 
sometimes  a  foot  across,  composed  of  20-tO  pink  or 
white,  fragrant,  salver-shaped  fls.  with  5  rounded  lobi-s, 
each  fl.  being  lJ^-2  in.  across.  A  plant  of  Zi.  gralissima 
is  on  record  which  attained  G%  ft.,  bearing  24  bunches 
of  ris.  each  2  ft.  in  circumference,  beside  .SO  smaller 
bunches.  Calyx  tube  top-shaped;  lobes  unequal,  deci<l- 
uous;  stamens  5,  inserted  on  the  tube  of  the  corolla; 
filaments  very  short :  disk  annular  :  ovary  2-celled  : 
style  2-branched. 

Ij.  gratissinta  is  one  of  the  most  beautiful  winter- 
flowering  shrubs  for  house  decoration,  and  deserves  to 
become  more  popttlar  with  florists  for  Christmas  sales. 
The  wood  ripened  after  flowering  furnishes  thr  ln'st 
cuttings.  Ni-wlv  root.d  jihiTits  n-qnire  a  niglit  ti  iii|.,  of 
60°  at  first,  hut  the  ti mp.  should  )»■  grailnaljy  reilui  i  d 
and  the  plants  hardened  oft'  before  tliey  are  planted  oiit- 
doors  for  the  summer.  Young  plants  should  never  be 
allowed  to  get  dry  from  the  time  of  first  potting  until 
they  are  taken  outdoors.  For  potting  a  light  soil  is  de- 
sirable. When  the  pots  are  will  lillid  with  mots,  apply 
liquid  manure  two  or  three  tiniis  a  wnk  until  the  buds 
appear.  During  the  suminor  ilir  planis  shouhl  be  syr- 
inged daily,  as  they  are  subject  to  red  spider.  The  plants 
should  be  lifted,  potted  and  brought  indoors  the  last 
week  of  Aug.  If  left  out  later  they  do  not  set  flower 
buds  as  well.  As  soon  as  the  buds  ai)pear  the  plants 
should  he  moved  to  a  wanner  house,  with  a  night  temp, 
of  S,")".  After  flowering  the  plants  should  be  trimmed 
somewhat,  given  less  water,  kept  in  a  night  temp,  of 
45°  and  syringed  daily.  They  start  slowly,  hut  make 
hardy  growths  for  planting  out. 

grratissima,  Sweet.  In  the  wild  a  tree  attaining  16  ft. : 
Ivs.  opposite,  ovate-oblong,  acuminate,  acute  at  the  base, 
4-6  in.  long  :  panicle  decussately  branched  :  fls.  pink 
or  rose,  forming  a  gorgeous  rounded  mass;  corolla  lobes 
imbricated  in  the  bud;  stamens  inserted  in  the  tube, 
slightly  exserted.  S.B.P.G.  145.  B.M.  3946.  G.C.  III. 
21:81.  R.H.  1843:385  and  1890:180.  Gn.  35,  p.  58;  41, 
p.  469;  55,  pp.  42,  107.    A.F.  7:443  and  10:679. 

L.  Pincedna,  Hook.  Lvs.  oval;  fls.  in  a  compound  cyme,  the 
lobes  pure  white  above, changing  to  a  cream,  with  a  rosy  tinge, 
outside  rosy  and  the  tube  red.  Distingui.shed  hy  the  presence 
of  5  pairs  of  tubercles  at  the  base  of  each  sinus.  B.M.  4132. 
•Gn.  35,  p.  59  and  41.  p.  469. —  L.  speclbsa,  Hort.,  is  not  in  Index 
Kewensis.  H.  A.  Siebrecht  writes  that  it  is  in  every  way  like  L. 
gratissiraa,  except  that  the  fls.  are  much  larger  and  of  a  deeper 
color.   He  says  it  is  a  stronger  grower  and  just  as  fragrant. 

Geo.  McWilliam  and  W.  M. 

LUCtlMA  (Peruvian  name).  Sapotdceee.  About  .'iO 
species  of  trees  and  shrubs,  largely  S.  American,  two  of 
which  are  tropical  fruit  trees.  L.  Bioicoa  produces  the 
Egg  Fruit,  or  Ti-es,  which  is  about  the  size  and  shape  of 
a  hen's  egg,  and  tastes  like  the  yolk  of  an  egg  sweet- 
ened with  sugar.  As  cult,  in  S.  Fla.  and  S.  Calif,  it 
makes  a  large  evergreen  bush  or  small  tree.  It  is  re- 
lated to  the  Sapodillo,  but  the  floral  parts  of  the  latter 
are  in  6's  instead  of  5's.  L.  ynammosa  produces  the  Mar- 
malade Plum  (Pig.  1321),  which  has  a  rough  and  rusty 
sk'n  and  russet-colored  edible  pulp.  This  fine  fruit 
grows  wild  in  the  West  Indies  and  the  Philippines. 

mammdsa,  Gsertn.  Marmalade  Plum.  Fig.  1321.  Lvs. 
ohovate-oblong  or  spatulate,  chartaceous,  6-8  in.  long, 
2-3  in.  wide,  mucronate:  calyx  segments  9-10,  inner  ones 
larger  and  notched  :  ovary  5-celled :  fr.  usually  1-seeded 
by  abortion.    S.  America,  West  Indies,  Philippines. 
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Bivicda,  Giertu.  Lv; 
branoiis,  4-8  in.  l<»iit;. 
ovary  S-celled;  sei-<]  uv<> 
ana.  —  Var.  an^sti!61ia 
Ti-ES  of  the  W.  Imlies. 
acute  at  both  end.*.  Fig 
Calif. 


.  elliptic-obovate,  obtuse,  raem- 

!'■.-;{  in.  wide:    calyx   5-parted: 

.id  ;.'l<.b"se.    Brazil,  French  Gui- 

iMiiii.,  is  the  Egg    Fruit   or 

it   lias  elliptic-lanceolate  Ivs., 

1H22.    Cult,  in  S.  Fla.   anil    «. 

W.  M. 


1321.    Lucutna  mammosa  (X 


Luc 


1  m  mn.in ,  the  "  Mammee  Sapota  "  of  Jamaica, 
is  the  fruit  nf  a  tree  f.iuTi.l  wild  also  in  Cuba  and  the 
northeastern  ]i:irt  ..f  S.  Aiuerii'a.  The  tree  is  ornamen- 
tal, aljuut  :)()  ti-et  high,  of  a  pyramidal  shape.  It  is  occa- 
sionally seen  where  it  was  originally  planted  in  pas- 
tures near  dwelling  houses,  but  except  for  the  droppings 
from  cattle  and  horses,  it  receives  no  other  cultivation. 
It  requires  a  good  deep  soil  and  an  annual  rainfall  of 
about  70  inches.  The  flowers  are  cream-colored,  about 
i4  inch  long,  springing  directly  from  the  bark.  The 
fruit  is  about  G  inches  long,  with  usually  only  1  seed.  It 
has  a  russet-colored  rough  skin.  The  flesh  is  of  a  dark 
yellowish  red  color,  soft  and  sweet ;  it  has  been  compared 
to  a  very  ripe  pear,  but  is  more  luscious.  Marmalade  is 
made  from  the  fruit,  whence  the  name  of  "Marmalade 
I'l"'"-"  Wm.  Fawcett. 

LUDWiGIA  (C.  G.  Ludwig,  botanist  and  botanical 
author  at  Leipzig,  1709-1773).  Onagrdcece.  About  25 
species  of  aquatic  or  semi-aquatic  small  herbs,  widely 
distributed  in  temperate  and  warm  climates.  Fls.  small 
and  inconspicuous  in  the  axils  of  the  leaves,  the  parts 
usually  in  4's.  Lvs.  mostly  small  and  mostly  entire  or 
very  nearly  so,  usually  not  distinctly  petioled.  The 
stems  are  often  creeping,  sometimes  floating.  The  op- 
posite-lvd.  species  are  by  some  referred  to  the  genus 
Isnardia.  The  Ludwigias  have  little  standing  as  horti- 
cultural subjects.  They  are  sometimes  useful  in  bog 
gardens,  and  one  is  advertised  for  aquaria.  Three  spe- 
cies are  in  the  Amer.  trade. 

A.    Leaves  opposite. 

palustris,  Ell.  {Isnardia  palilstris,  Linn.).  Water 
Purslane.  Trailing  in  muddy  places  or  floating  on  shal- 
low water,  rooting   at  the  joints:   lvs.  oval  or  oval-ob- 
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long,  narrowed  into  a  short  petiole:  fls.  very  small, 
usually  reddish.  — Widely  distributed  in  this  country; 
offered  as  a  bog  plant. 

Millertii,  Mulertt.  Lvs.  lance-oblong,  usually  nar- 
rowed into  short  ]>etinles,  entire:  fls.  yellow:  fr.  oblong, 
truncate  on  tup.  ■>  in.  long.  — Int.  from  S.  Araer.  by 
Hugo  Muh-rtt.  tiieii  of  Cincinnati,  and  described  in 
"Isis"  (pulilished  in  (iermany)  in  1880  or  1881,  and  also 
in  the  "Aquarium,"  Vol.  III.  p.  43,  64.  It  is  now  widely 
distributed  amongst  growers  of  aquarium  plants.  It 
seems  not  to  have  been  studied  by  systematic  botanists. 
It  is  prized  for  its  graceftil  habit  and  because  it  is  ever- 
green.  Grows  well  from  cuttings  and  from  seeds. 

aa.  Leaves  alternate, 
altemifdlia,  Linn.  Seed-box,  or  Rattle-box.  An 
erect  shrub,  2-3  ft.  or  more  tall,  in  appearance  not  unlike 
an  Epilobiura:  lvs.  lanceolate  or  oblong-lanceolate,  nar- 
rowed below,  entire  or  sometimes  with  mere  sugges- 
tions of  teeth  :  fls.  large  for  the  genus  (K  in.  across), 
with  yellow  caducous  petals:  capsules  large,  square  in 
cross  "section.  Bogs  in  eastern  states.  — Interesting,  but 
not  sh.iwy.  L.  H.  B. 

LU£H£A  (  F.  Karl  van  der  Liike,  Austrian  botanist  in- 
terested in  the  Cape  of  Good  Hopel.  Tilictce(v.  About 
16  species  of  trees  and  tall  shrubs  from  the  warmer 
parts  of  America  with  usually  toothed  lvs.  and  handsome 
white  or  rosy  fls.  borne  in  a  terminal  panicle,  or  some- 
times in  the  axils;  sepals  and  petals  5;  stamens  numer- 
ous, the  outer  ones  often  without  anthers  :  ovary  5- 
celled;  capsule  rather  woody,  loculicidally  semi-5-valved. 
An  undetermined  species  is  advertised  in  Santa  Barbara, 
1900,  from  Paraguay.  France.schi  writes  that  the  inner 
bark  is  used  generally  in  Paraguay  instead  of  string. 
Luehea  is  al.so  spelled  Luhea,  and  the  genus  of  this 
name  of  the  V'erbenaeeae  is  a  South  African  genus  re- 
ferred to  Stilbe. 

LUFFA  {Luff  is  the  Arabic  name).  Cucnrbitdcea^. 
]<\(.  liouKD.  Dishcloth  Gourd.  Vegetable  Sponge. 
Six  species  (according  to  Cogniaux,  Vol.3.  DC.  Monogr. 
Pliaiirr.)  of  annuni  tendril  ciimtiing  herbs,  inhabiting 
the  tropics  (if  till- 1  >l'l  :iiid  N.  \v  Wiirlils.  Fls.  monoecious, 
the  staiiiinate  ones  iii  ;i  [imiu— t:ill\ed  raceme  or  cluster, 
the  pistillate  ones  soliiMiyaiid  shnrter-peduncled;  calyx 
bell-shape  or  top-shape,  strongly  5-lobed ;  corolla  of  5 
soft  yellow  or  whitish  petals,  sometimes  ragged-edged ; 
stamens  usually  3,  borne  in  the  calyx  tube:  fr.  a  long, 
gourd-like  pepo,  becoming  dry  when  ripe  and  the  fibrous 
interior  sponge  -  like.  Known  south'  as  "  California 
Okra." 

Of  late  years,  the  Luffas  have  come  into  prominence  in 
American  gardens,  being  an  importation  from  the  trop- 
ics and  China  and  Japan.  In  other  countries,  the  fruit 
is  eaten  when  young,  being  cooked  like  squash  or  served 
The  young  fruit  is  sometimes  sliced 


Georgeson,  A.G.  Sept.,  1892,  and  Bailey, 
Exp.  Sta. )     In  this  country,  Luffas  are 

ir  curiosity  and  ornament.  The  fibrous 
t,  when  bleached  and  prepared, 
ir  the  bath  and  for  scrubbing 
>onge").  The  culture  is  the 
and  melons.    They  are  tender 


anddrir.i. 
Bull.  liT.C 
grown  nicstiy  tn 
interior  of  tin-  d 
is  used  as  ;i  sj 
(whence  "V.-e 
same  as  for  cue 

plants,  running  10  to  15  ft.  The  Luffas  are  widely  dis- 
persed in  the  tropics  as  cultivated  plants.  The  genus 
divides  itself  into  2  groups,  — those  species  {L.  JEqyp- 
tiara  and  L.  arntangula}  with  fruits  not  spiny  or  tuber- 
culate,  and  those  with  spiny  fruits.  Only  the  following 
species  are  known  to  be  in  cult,  in  this  country: 

.ffigyptlaca.  Mill.  {L.  cylindrica,  Roem.  L.  Petbia, 
Ser.  L.  IVMc/iU,  Naud.  L.  fmtida,  Hort.  [at  least  in 
part],  notCav.  L.  FabiAna,  Japdnica,  MexicAiia  [t]  and 
noctiflora  nlba,KoTt.).  Naga  ito-uri  of  Japanese.  Sua- 
KWA  of  Chinese.  The  commonest  Dishcloth  Gourd: 
stems  slender-running,  furrowed,  roughened:  Ivs. 
roundish  in  outline,  mostly  15-lobed,  coarsely  toothed, 
very  scabrous  above  and  beneath :  staminate  fls.  2-3  in. 
across,  wilting  in  the  sun:  ovary  cylindrical  or  clavate, 
pubescent,  destitute  of  distinct  ridges,  ripening  into  a 
slender,  cylindrical,  curved  fruit  1-2  ft.  long.  Probably 
native  to  the  Old  World,  but  widely  distributed  in  the 
tropics.    A.G.  13:526. 
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acutingula,  Roxbg.  (L.  fa-lii'la,  Cav.).  Sing-kwa  of 
Chinese.  Fig.  1323.  Lvs.  rounded,  scarcely  lobed,  very 
coarsely  toothed  :  ovary  10-ribbed,  ripening  into  a 
strongly  ribbed  fruit.    Tropics.  Gt.  48,  p.  136.     L.H.B. 

LUfSIA  (after  Don  Luis  de  Torres,  of 
whose  personality  little  is  known).  Or- 
chiddceie.  Curious  epiphytic  herbs,  with 
simple  or  branched  erect  .stems,  bearing 
alternate,  elongated,  ileshy-terete  lvs. :  lis. 
sessile,  on  short  lateral  spikes;  sepals  and 
petioles  sub-similar,  connivent  or  half- 
spreading;  labellum  aduate  to  the  column, 
somewhat  concave,  with  small  lateral 
lobes  and  a  large,  spreading,  entire  or  bi- 
fid middle  lobe;  column  short;  pollinia  2, 
on  a  broad,  short  pedicel.  About  10  spe- 
cies. These  plants  are  rarely  cult.  They 
grow  well  in  any  warm  or  intermediate 
house. 

tSres,    Blume.     Spike   few-fld. :    lateral 
sepal.*    narrower    than    dorsal,    which    is 
similar  to  the  petals:    labellum    bi-auriculate,  oblong- 
Rulcate,  apex  bifid. 

L.  tires,  Lindl.=Sarcanthus  teretifolius. 

Heinrich  Hasselbring. 

LUNABIA  (Luna,  Latin  for  moon;  name  referring  to 
the  silvery  white  partition  of  the  large  pods).  Criicif- 
era.  Moonwort.  Honesty.  Two  herbs  of  Europe  and 
W.  Asia,  both  cult,  in  old  gardens.  Lvs.  rather  large, 
simple,  broad  or  more  or  less  cordate:  lis.  purple,  in 
terminal  racemes  or  panicles,  rather  large  and  showy; 
fr.  stalked  in  the  calyx,  becoming  a  very  large,  flat,  disk- 
shaped  silicle,  with  deciduous  valves  and  a  thin,  per- 
sistent septum:  seeds  winged,  2-4  in  each  compartment. 
The  plants  are  easy  of  cultivation  under  any  ordinary 
garden  conditions.  They  are  interesting  for  their  showy 
fls.,  but  are  grown  mostly  for  their  great  flat  pods, which 
are  used  in  winter  bouquets.   They  are  called  "Honesty  " 


because  the  seeds  can  be  seen  through  the  pods.    Prop, 
by  seeds ;  or  the  second  species  rarely  by  division.    The 
species  sometimes  escape  from  gardens. 
Annua,  Linn.  (i.  6(Y?iriis,Moench).    Fig.  1324.    Loose- 


1323.    Luffa  acutangula  (Xl-9). 


hairy  plant,  1^-2J^  ft.  tall,  branching  as  it  matures: 
lvs.  somewhat  cordate  or  halberd-cordate,  coarsely  and 
irregularly  toothed,  stalked :  fls.  numerous,  pink-purple, 
fragrant,  in  late  spring  or  early  summer:  pods  about 
2  in.  long  and  somewhat  narrower,  very  flat,  rounded 
at  the  ends,  tipped  with  the  persistent  style.  Europe. 
R.  H.  18.57,  p.  30.  — Frequent  in  old-fashioned  gardens. 
There  is  a  recent  form  with  ■  handsomely  variegated 
lvs.;  also  a  white-flowered  form.  Annual  and  biennial. 
rediviva,  Linn.  Differs  from  the  last  in  being  per- 
ennial, the  fls.  smaller  and  lighter  colored  (often  gray- 
ish purple),  and  the  pod  elliptic  or  lance-elliptic,  and 
tapering  toeither  end.  Europe.  — Less  common  and  less 
valuable  than  the  other.  l_  jj_  g^ 

LUNGWORT.    Meriensia. 

LUPlNUS  ( from  the  Latin  lupus,  a  wolf  ;  because  a 
crop  of  Lupines  was  supposed 

to  destroy  fertility).  Ijegumi- 
tidsw.  Lupine.  A  group  of 
about  80  species  mostly  confined 
to  western  N.  America,  a  few 
growing  in  eastern  N.  America 
and  in  the  Mediterranean  region. 
Most  are  annuals  or  herbaceous 
perennials,  one  species  in  cult, 
being  shrubby.  All  are  showy 
plants  with  conspicuous  flowers 
in  terminal  racemes,  those  of 
the  species  in  cult,  being  mostly 
verticillate.  The  flowers  are 
blue,  white  or  yellow,  or  a  union 
of  these,  papilionaceous  and 
free-blooming.  AH  are  of  easy 
cult,  in  any  garden  soil,  except 
that  they  are  said  not  to  suc- 
ceed in  soil  containing  lime. 
They  are  adapted  to  borders 
in  masses,  and  to  all  places 
in  which  low -growing  showy 
herbs  would  be  found.  Some 
make  good  bedding  plants, 
others  cut-flowers.  They  are 
propagated  by  seed,  the  peren- 
nials also  by  division.  They  do 
not  bear  transplanting  when 
once  established,  hence  it  is 
recommended  to  sow  seed  where 
the  plants  are  finally  desired. 
A  few  species  are  of  value  eco- 
nomically for  soiling  or  plowing 
under.  Leaves  usually  digitate, 
w  ith  5-15  entire  leaflets :  flow- 
eis  with  calyx  deeply  bilabiate, 
5  toothed,  unequal;  corolla  with 
smiple  erect,  broadly  ovate  stan- 
dard, having  strongly  reflexed 
sides;  wings  united  at  the  apex 
and  enclosing  the  keel;  stamens 
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united  into  a  closed  tube  :  pod  2-valved,  flattened,  en- 
closing several  large  seeds.  A  very  variable  genus  in 
the  garden. 

There  are  numerous  garden  hybrids  of  unknown  par- 
entage. Some  of  these  names  will  be  found  in  the  sup- 
plementary list.  Voss  groups  these  under  the  name  of 
td.  hybrkliis,  Hort.,  or  Florists'  Lupines.  They  have 
variegated  flowers. 

In  addition  to  those  described  below  the  following  na- 
tive species  have  been  advertised,  mostly  by  Gillett,  in 
1881,  for  western  collections.  Probably  tliey  are  not 
in  cult.  They  are  mostly  described  in  Bot,  Calif. :  L. 
albicauUs,  OJiamissonis,  densiflorus,  lepidus,  leuco- 
phyllus,  ornatus  and  villosus, 

INDEX. 

affinis,  13.  foliis  roseis.  14.  perennis,  3. 

albo-coccineus,  20.  grandiflorus.  t>.  pilosus,  11. 

albiflorus,  6.  Hartwegii,  17.  Plattensis,  8. 

albus,  14,  15, 20.  hirsutus,  14.  polyphyllus,  6. 

arboreus,  1.  luteus,  1,  10.  pusillus,  16. 

argenteus,  5.  mioranthus.  12.  niber,  14. 

bicolor,  6.  mut,^bilis.  IS.  Snow  Queen,  1. 

Cruckshanksii,  18.  nanus,  20.  subcarnosus,  19. 

diffusus,  2.  Nootkateusi.s,  7.  sulphureus,  9. 
parvitionis,  4. 

A.  Perennials. 

B.  Plants  shritbbif 1.  arboreus 

BB.  Plants  herbaceous. 

C.  LfS.  with  1  leaflet 2.  diffusUB 

CO.  Lvs.  with  several  lfts..(liiiitaft. 
D.  Foliage    not    conspieuously 
hairy  above. 

E.    JVo.  of  IftS.  S-9. 

V.  Lfts.    shorter  than 
petioles. 
a.  Pod  a  in.  long...   .",.  perennis 
GG.  Pod  %  in.  long...  4.  parviilorus 
FF.  1/fts.  as  long  as  peti- 
oles    .T.  argenteus 

EE.  JVo.  of  lfts.  10-16 0.  polyphyllus 

DD.  Poliage  conspicuously  ha  iry 
or  silky'above. 
E.  Fls.   parti-colored  . 

striped 7.  Nootkatensis 

EE.  Fls.  light  blue,  with  a 
dark  spot  on  the  stan- 
dard     .s.  Plattensis 

AA.  Annuals. 

B.  Fls.  yellow. 

c.  JVo.  of  lfts.  lil-lS 9.  sulphureus 

fc.  No.  of  lfts.  7-10 Hi.  luteus 

BB.  Fls.  blue,  white  or  red,  but  self- 
cnhired. 
c.  Arrangement  of  fls.  in  u'horl.'<. 

D.  No.  of  lfts.  9-11 11.  pilosus 

DD.    No.  of  lfts.  5-7. 

E.  Plant  villous 12.  mioranthus 

EE.  Plantmerelypuberulent.lS.  affinis 
cc.  Arrangement  of  fls.  scattered. 

D.  Idfts.  hairy  on  both  sides  ...  14.  hirsutus 
r>D,  Idfts.  not  hairy  above. 

E.  Color  of  fls.  white \'i.  albus 

EE.  Color  of  fls.  blue l(i.  pusillus 

BBB.  Fls.  of  2  or  wore  colors. 

c.  Foliage  hairy  on  both  sides  ..  .17.  Hartwegii 
cc.  Foliage    not    cons2ncuously 
hairy  above. 

D.  Height  about  5  ft IS.  mutabilis 

DD.  Height  1  ft.  or  less. 

E.  Arratigement  of  fls. alter- 
nate  19.  subcamosus 

EE.  Arrangement  of  fls. 

whorled 20.  nanus 

1.  arboreus,  Sims.  Tree  Lupine.  Lfts.  7-11,  lanceo- 
late-linear, acute,  silvery  downy  below,  entire :  fls.  some- 
what verticillate,  in  tall,  loose  racemes,  sulfur-yellow, 
fragrant:  pods  pubescent,  l}4-3  in.  long.  July-Sept. 
Common  in  Calif.  B.M.(iS2.  Gn.  :m,  p.  289  and  47:1017. 
-Shruh,4-10ft.  liiL-h.  snmewli.Ht  ]  nbfsoent,  not  hardy  at 
the  north.  Var.  Snow  Queen  <>r  Queen  oS  the  Snow  is 
pure  white.    Var.  lilteus  has  been  advertised. 


2.  difftiBUS,  Nutt.  Deer  Cabbage.  Stem  decumbent 
and  many -branched,  1-2  ft.,  somewhat  woody  at  the  base, 
densely  silky:  lvs.  large,  oval  or  oblong-ovate,  obtuse, 
mucronate,  on  long,  soft-silky  petioles :  fls.  more  or  less 
alternate,  on  a  very  long  (G-12  in.)  spike,  light  blue,  the 
standard  with  a  greenish  yellow  center:  pods  oblong, 
flatfish,  very  woolly.  April.  Sandy  barrens,  N.  Car.  to 
Fla.  — Hardiness  North  not  determined. 


1324.    Lunaria 


(XJ-a).    (Seep.  949.) 


3.  perennis,  Linn.  Sun-Dial.  Common  Wild  Lupine. 
Stem  erect,  1-2  ft.  high,  rather  stout,  minutely  pubes- 
cent; lvs.  long-petioled,  soft-downy;  lfts.  7-9,  obovate- 
ublong  to  lanceolate,  obtuse,  glabrous  above,  soft-downy 
below:  fls.  in  large,  loose  terminal  spikes  or  racemes, 
alternate,  blue,  varying  to  white.  June,  July.  Canada  to 
Fla.  B.M.  202.  Mn.  6:101.  B.B.  2:2(59. -Desirable  spe- 
cies, growing  in  the  poorest  soil,  preferring  sandy  land. 
(irows  from  subterranean  rootstocks. 

4.  parvifloruB,  Nutt.  Fig.  1325.  Fls.  light  blue,  smaller 
than  in  Yv.  jtirennis.  Columbia  river  to  Yosemite  and 
Wahsatch.-Fig.  1325  i.s  from  a  photograph  by  D.  M. 
Andrews. 

5.  argfenteus,  Pursh.  Fls.  blue  orcream-colored.  West 
eruN.Amer.    B.B.  2:209. 

6.  polyphyllus,Lindl.(7y.!7™n(ii'fldr«s,Lindl.).  Stout, 
erect  species,  forming  tufts  2-5  ft.  high:  lvs.  distant, 
mostly  radical,  long-petioled;  lfts.  lanceolate,  glabrate 
above,  silky  hairy  below,  2-6  in.  long:  fls.  on  long  stalks, 
alternate,  pedicelled,  deep  blue:  pod  1-P^  in.  long, 
narrow.  June-Sept.  Washington  to  Calif.  S.  B.F.G.  11. 
356.  Gn.  45,  p.  459  and  55:215.  — A  common  garden  spe- 
cies of  merit,  succeeding  in  any  good  soil.  Var.  albi- 
fldnis,  Hort.  (var.  rf/6»s),  is  white,  bold  and  showy.  Var. 
bicolor,  Hort.,  is  variegated  blue  and  white. 

7.  Nootkatensis,  Don.  .Stem  hairy,  decumbent,  with 
long,  spreading  hairs.  2-3  ft.  high:  lfts.  5-9,  narrowly 
obovate-oblong,  smooth  above,  hairy  below,  mucronate; 
stipules  lanceolate,  nearly  as  long  as  the  lfts.:  fls.  in 
dense  racemes,  blue,  variegated  with  red  and  yellow, 
with  large  veins,  variable.  May-.Tulj'.  Nootka  Sound. 
B..M.  1311  and  2136.  — Coarse,  stocky  species,  said  to  be 
unsuitable  for  small  gardens,  but  of  merit. 

8.  Plattensis,  S.  Wats,  June,  July.  Neb.,Wvo.,  Dak. 
B.B.2:269. 

9.  sulphilreus,  Dougl.  Stem  very  erect,  white  silky: 
lfts.  narrowly  lanceolate,  densely  hairy  on  both  sides, 
shorter  than  the  petiole:  fls.  in  tall,  dense  racemes,  sul- 
fur-yellow: pods  woolly.  1  in.  long.  July,  Aug.  Mts. 
of  Oregon.  R.H.  1890,  p.  252.  — Strong  species  branching 
above,  bare  below. 

10.  Idteus,  Linn.  Yellow  Lupine.  Fig.  1320.  Stem 
erect,  nearly  simple,  hairy,  2  ft.  high:  lfts.  lanceolate. 
acute,  hairy:  fls.  on  pubescent  stalks  longer  than  the 
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Ivs.,  verticillate,  yellow,  fragrant  :  pod  oblong,  flat. 
June,  July.  S.  Eu.  B.M.  140.  — Succeeds  in  the  poorest 
soil.  Useful  for  cut-flowers,  for  the  border,  for  foilder 
or  for  plowing  under  to  improve  sandy  soils.  As  a 
fodder,  it  may  be  fed  green  or  as  hay. 

11.  pildsus,  Linn.  Stem  hairy,  2-4  ft.  high:  Ifts.  ob- 
long-lanceolate, hairy:  (is.  verticillate,  pedicelled,  rose, 
the  middle  of  the  standard  red.   S.  Eu. 

12.  micrAnthus,  Dougl.  Stem  slender,  3-12  in.  high, 
hairy:  Ifts.  linear,  Ji-1  in.  long:  fls.  in  short,  dense 
racemes,  somewhat  verticillate,  vei'y  small,  violet,  stand- 
ard and  wings  narrow;  pod  linear.  Gravelly  places, 
Ore.  to  Calif. —A  slender  plant  of  branching  habit. 

13.  afJiuis,  Agardh.  Stem  rather  stout,  8-10  in.,  pu- 
bescence very  short :  Ifts.  broadly  wedge-obovate,  obtuse, 
long,  more  or  less  smooth  above;  stipules  one-half  the 
length  of  Ivs.;  petioles  twice  longer  than  the  Ifts. :  fls. 
on  a  long  stalk,  deep  blue:  pod  linear.  Early  spring. 
Calif.  — A  free,  hardy  species,  often  growing  very  rank. 

14.  hirstitus,  Linn.  Blue  Lupine.  Stem  hairy,  2-3 
ft.  high,  branching  toward  the  top:  Ifts.  7-9,  oblong  or 
oblong-oval,  hairy,  long-petioled :  fls.  somewhat  verticil- 
late or  scattered,  large,  mostly  purple,  sometimes  varie- 
gated with  blue  or  violet:  pod  large,  very  hairy.  July, 
Aug.  S.  Eu.  — Used  ornamentally  and  as  an  economic 
plant  for  the  same  purposes  as  L.  lutens.  It  is  valuable 
for  fodder  and  for  plowing  under.  Var.  albus,  Hort. ,  has 
white  fls.  Var.  riiber,  Hort.,  and  var.  I61iis  roseia  are 
advertised. 

15.  fllbus,  Linn.  White  Lupine.  Erect  stem,  Di  ft. 
high:  Ifts.  obovate-oblong,  5-7,  hairy  below,  lJ^-2  in. 
long:  fls.  alternate  stalked,  on  erect  stems,  quite  large, 
white:  pods  large.  Summer.  Asia  and  S.  Eu.— A  good 
fodder  plant  said  to  be  of  greater  thrift  than  Zi.  liiteits, 
and  remaining  green  longer.  Succeeds  well  on  the 
poorest  soil  and  is  valuable  for  plowing  under.  Seeds 
are  sown  April-July,  the  plants  plowed  under  when  in 
flower. 

Ifi.  pusillus,  Pursh.  Lfts.  about  7,  mainly  oblong, 
acute:   fls.  blue  or  purple.    Prairies.    B.B.  2:270. 

17.  Hirtwegii,  Lindl.  Stem  erect,  2-3  ft.  high,  some- 
what branching:  ifts.  7-9,  oblong,  obtuse,  very  hairy: 
fls.  in  many-fld.  elongated  racemes,  blue;  standard  whit- 
ish, then  reddish.  June-Sept.  Mexico.  B.R.  25:31.— 
Var.  &lbus  is  also  sold.  Possibly  a  perennial  but  cult, 
as  an  annual. 


Var.  Cruckshauksii,  Hook.  (i.  Cnickshanksii,  A. 
Gray).  Fls.  large,  fragrant,  white,  the  standard  yellow- 
rose,  becoming  violet.    B.M.  305G. 

19.  Bubcarndsus,  Hook.  Stem  8-10  in.  high,  ascending, 
silky  pubescent:    lfts.  5-7,  obovate-lanceolate  obtuse, 
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18.  mutabills,  Sweet.  Stem  erect,  branched,  somewhat 
woody,  5  ft.  tall:  lfts.  7-9,  lanceolate,  obtuse,  hairy  lie- 
low  and  somewhat  glaucous:  fls.  large,  somewhat  ver- 
ticillate, fragrant ;  standard  white  mixed  with  blue, 
becoming  blue  with  a  large  yellow  mark  in  the  center; 
wings  and  keel  white.  June-Aug.  Mts.  of  S.  America. 
S.B.P.G.  130.  B.M.  2682. -Attractive  species,  erect  and 
branching  but  half-hardy. 
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somewhat  fleshy,  smooth  above,  silky  below  and  on 
margins:  fls.  in  pyramidal  racemes,  alternate;  standard 
orbicular,  deep  blue  with  a  white  spot  in  the  center  di- 
vided by  a  longitudinal  fold:  pod  linear-oblong,  silky. 
Spring.  Texas.   B.M.  34(i7.  —  Spreadingspecies  of  merit. 

20.  ninus,  Dougl.  Stem  slender,  J^-1  ft.,  often 
branching  from  the  base,  hairy:  lfts.  ,5-7,  linear  to  ob- 
lauceolate  pointed,  pubescent  both  sides,  stalks  1-3 
times  longer:  fls.  in  elongated,  loose  racemes,  verticil- 
late on  slender  stalks,  large,  white,  pointed  with  clear 
blue,  edged  with  deeper  blue ;  wings  bluish,  hiding  white- 
brownish  keel:  pod  hairy.  June,  July.  Calif.  S.B.P.G. 
11.257.  B.  R.  20:1705.  — This  species  and  its  varieties 
are  very  floriferous,  giving  a  fine  effect  in  masses  and 
in  the  border.  Var.  albus,  Hort.,  white,  tinged  with 
lilac.  Var.  albo-coccineus,  Hort.  A  very  compact  va- 
riety, the  lower  half  of  the  spike  rosy  red,  the  upper 
white;  forms  compact  tufts  and  is  called  a  superior 
variety. 

L.  angustlfbUus,  Linn.,  witli  Ijlue  fls.,  is  much  grown  in  Eu. 
as  a  fodder  plant  and  for  plowing  under:  anniial.  Native  to 
the  Mediterranean  region. 

The  following  are  garden  hybrids  of  unknown  origin.  They 
mostly  have  variegated  fls.  and  are  common  in  cult.:  L.  atrn- 
viotdceus.  Perennial.  2  ft.  high.  Fls.  dark  violet,  striped  with 
white  and  yellow. —  L,  ccelestinits.  Annual,  2  ft.  high.  Fls. 
light  blue.— Z/.  Dunnetti.  Fls.  lilac-purple,  gold  and  white.  Ac- 
cording to  Voss,  this  is  the  s.ime  as  the  kinds  known  to  the 
trade  as  superbus.  insignis  (Vilmorin.  not  Dippe),  tricolor  ele- 
gans,  and  superbus  Dunnetti.  There  is  also  a  double  form.— i. 
hybridus.  Probably  mixed  kinds.— I/,  pwfiescens,  Benth.  Per- 
ennial or  subshi-ubby,  the  pubescence  short  spreading  hardly 
silky  in  tlie  new  parts:  lfts.  7-9,  oblong-lanceolate,  acute, 
shorter  than  tlie  petiole,  pubescent  on  both  sides:  fls.  loosely 
arranged  almost  in  whorls:  pedicels  shorter  than  tlie  calyx: 
pod  hirsute,  4-6-seeded.  The  above  is  from  the  original  de- 
scription. Bentham  neglects  to  state  the  color  of  the  lis.,  but 
an  allied  species  has  blue  fls.  Mottet  must  be  in  error  in  call- 
ing this  ,^n  annual.  Mex.,  Central  Amer, ,  Colombia.— i.  «ri- 
color.    See  L.  Dunnetti.  j^    Phelps  Wyman. 

LYCASTE  (fanciful  name).  OrcliirlAcea'.  This  genus 
contains  about  30  species,  all  natives  of  ,S.  Amer.,  Mexico 
and  the  AVest  Indies.  The  flowers  are  freely  produced 
and  remain  in  good  condition  on  the  plant  for  several 
weeks.  They  are  normally  borne  singly  on  erect  or  sul>- 
erect  bracted  scapes,  but  sometimes  twin-flowered  stalks 
occur.  Pseudobulbs  ovate  or  oblong-ovate,  bearing  1- 
several  plicate  leaves  at  the  summit,  and  sheathing 
leaves  from  the  base :  sepals  sub-similar,  spreading,  the 
lateral  pair  united  with  the  base  of  the  column  and  form- 
ing a  spur-like  chin  or  mentum ;  petals  smaller,  project- 
ing forward,  with  the  tips  often  recurved  ;  labellum 
3-lobed,the  lateral  lobes  erect,  middle  lobe  ascending  or 
recurved,  with  a  fleshy,  tongue-like  callus  on  the  disk: 
pollinia  4.  In  Lycaste  the  scape  arises  from  the  very 
young  leafy  axis,  which  does  not  develop  until  several 
months  later.  The  scape,  therefore,  appears  from  the 
base  of  the  bulb.  Among  the  species,  L.  Skinnen  is  a 
favorite  orchid  with  growers.    The  species  of  Lycaste 
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are  very  distinct  from  eadi  other  and  do  not  fall  readily 
into  natural  groups.  Tiiis  was  probably  the  cause  of 
Reicheubach's  complaint  that  "it  is  nearly  as  satisfac- 
tory to  study  this  group  as  it  Is  to  brush  hedgehogs." 
Tlie  arrangement  in  the  itey  is  purely  artificial,  and  does 
not  indicate  close  relationship  among  the  species  grouped 
together.  Heinrich  Hasselbrino. 

The  genus  Lycaste  is  closely  allied  to  Maxillaria  and 
has  a  similar  geographical  range,  being  found  from 
Mexico  and  the  West  Indies  to  Peru  and  southeastern 
Brazil.  Notwithstanding  this  wide  distribution,  how- 
ever, they  readily  subject  themselves  to  one  general 
mode  of  treatment,  and  may  be  grown  in  a  bright,  cool 
portion  of  the  Cattleya  or  warm  end  of  the  Odontoglos- 
sum  department,  where  they  should  receive  plenty  of 
indirect  solar  light,  moisture  and  sufBcient  ventilation 
to  ensure  an  active  atmosphere. 

During  winter,  the  night  temperature  should  range 
from  50°  to  ,55°  Fuhr.,  and  that  of  the  day  ()0°  to  1)5°,  or  a 
few  degrees  higher,  with  sun  heat  and  ventilation.  In 
summer,  the  air  should  be  as  cool  as  possible,  and  con- 
tain plenty  of  moisture. 

When  Lycastes  are  growing  they  need  a  good  supply 
of  water  at  the  roots,  and  should  never  be  allowed  to 
remain  dry  for  a  long  time,  even  when  at  rest.  Light 
syringing  overhead  is  beneficial  at  all  times  in  bright 
weather  when  air  can  be  admitted.  The  deciduous  spe- 
cies, however,  must  be  carefully  watered  when  at  rest, 
for  it  must  be  remembered  that  in  casting  their  foliage 
they  lose  most  of  their  active  radiating  surface,'thus 
reducing  evaporation  to  a  minimum. 

For  special  treatment,  they  may  be  divided  into  three 
groups,  L.  arotnatica.L.  costata  and  i.  ffarrisouie  form- 
ing good  types.  The  L.  aromutiea  section  embraces 
besides  the  type  L.  Candida^  L.  crnenta,  L.  Deppii,  L. 
laxioiiloxxKin,  L.  macrobiillion  and  kindred  sorts,  all 
more  or  less  deciduous.  These  grow  best  in  pots  in  a 
mixture  of  equal  parts  chopped  peat  liber  and  sphagnum 
moss,  with  a  small  auantity  of  leaf-mold  added.  About 
one-tliird  of  the  pot  space  should  be  devoted  to  drainage 
of  broken  charcoal  or  potsherds,  and  the  compost  must 
be  carefully  and  nither  firmly  pressed  in  about  the  roots, 
leaving  the  base  of  the  pseudobulbs  on  a  level  with  or  a 
little  below  the  rim  of  the  pot.  The  best  time  for  trans- 
planting is  just  after  the  plants  start  into  new  growth, 
at  which  time  give  a  more  abundant  supply  of  water. 

The  L.  cnstnta  gr^up  includes,  besides  the  type,  snch 
species  as  L.  hiiiipi'x,  L.  Inrnsta  and  L.  Skiuneri,  which, 
excepting  the  last,  are  but  serai-deciiluous,  large-grow- 
ing species.  They  succeed  liest  under  pot  culture,  and 
should  be  grown  in  a  compost  of  about  equal  parts 
chopped  sod.  from  which  some  of  tlie  tine  soil  has  been 
removed,  and  decomposed  leaves,  addinga  liltle  chopped 
live  sphagnum  to  keep  the  soil  porous  and  to  retain  mois- 
ture. The  compost  should  become  nearly  dry  occasion- 
ally to  prevent  it  from  becoming  sour. 

The  i.  Hnrrinnnie  section  is  small;  the  type  and  L. 
tetriKjnna  are  good  examples;  all  are  sempervirent  and 
grow  best  under  basket  culture  in  porous  material  con- 
sisting of  chopped  peat-fiber  and  live  sphagnum,  well 
mixed  and  interspersed  with  nodules  of  charcoal.  The 
compost  should  be  pressed  in  moderately  firm  about  the 
roots  to  keep  the  plant  steady,  and  newly  imported 
pieces  shouhl  be  held  in  place  by  copper  or  brass  wire 
crossed  between  the  pseudobulbs. 

Lycaste  stock  is  usually  supplied  by  new  importa- 
tions, but  plants  may  lie  increased  by  cutting  thi-ough 

)  rhizome  between  the  pseudobulbs,  two  at  least  being 


left  to  each  piece. 
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A.  Scape  nritjhiati, HI  iti  th.-  nrU  nf  a  leaf 
ah,H-,il,,  „.  N-  l,,,i,i,,j-i.<:   hihrlliim 

U'llll  li.ihsi:  rx,  fiini'irs.   {Colaj-.}.    I.  jugOSa 
AA.    Sciipr    ornjnialniij    ni    the   luil  of  a 
leaf  belvir  the  young   leafy  axis: 
labellirm  usually   with  longitudi- 
nal crests  or  callosities. 
B.  Polliifia    seated    on    a    common 
stipe. 
c.  Scape   erect   or   stiberect,  nor- 
ma th(  i-fhl.    i  Li/raste.) 

D.     Miihllr    Inl f    th,    /'ihrlhin, 

sr„n-, ,1,1. ,,:,!.  ,,,,,  i,,l ,  ,1 ,  ,t,- ., 


I'll,, 


„l,l„„,i.l„ 


2.  lasioglossa 


late,  siiixiidiiiii ;t.  gigantea 

4.  SchiUeriana 

5.  lanipes 

6.  locusta 

7.  Candida 

8.  costata 

9.  macrobulbon 
FF.   Sepals    oblong-ovate, 

spreading    or    half- 
spreading  10.  Skinneri 

11.  plana 

12.  tetragona 
Ki.  cruenta 

DD.  Middle  lobe  of  the  labellum 

spatitlate 14.  aromatiea 

DDD.  Middle    lobe    ovate-acunti- 

nate 15.  Deppii 

cc.  Scape  pendulous,   normally 
several-fid.    See  Paphinia. 
BE.  Pol  I  in  ia   seated   on  2  distinrt 

stipes.    (Bifrenariu.) li;.  HarrisonisB 

17.  inodora 

1.  jugdsa,  Nichols.  (Colar  jngdsiis,  Lindl.).  Pseudo- 
bulbs i-li  in.  long,  with  lanceolate-acuminate  Ivs.  ti-9  in. 
in  length,  springing  both  from  the  apex  and  base:  scape 
clothed  with  large  bracts,  and  bearing  2-3  fls.,  which 
ai-e  subglobose  when  fully  expanded:  sepals  broadly 
oblong,  obtuse,  cream-colored  to  waxy  white  ;  petals 
ovate-oblong,  obtuse,  marked  with  black-purple,  trans- 
verse bands;  labellum  smaller,  velvety  and  covered 
with  fleshy  ridges;  side  lobes  longitudinally  streaked, 
and  middle  lobe  streaked  and  splashed  with  dark  pur- 
ple. Jan.-May.  Brazil.  B.  M.  5G61.  Gn.  IG,  p.  77  and 
49,  p.  294.  — Fls.  persistent  for  many  weeks. 

2.  lasioglbssa,  Reichb.  f.  Pseudobulbs  3  in.  long, 
ovoid,  compressed:  Ivs.  8-12  in.  long,  elliptic-lanceo- 
late: scape  1-fid.:  fls.  5  in.  across;  sepals  spreading, 
narrowly  oblong,  dull  brown  or  greenish  brown;  petals 
one-third  as  long,  erect,  concave,  obtuse,  golden  yellow; 
labellum  as  long  as  the  petals,  ilso  golden  yellow:  lat- 
eral lobes  short,  obtuse;  middle  lobe  oblong,  covered 
with  long,  soft  hairs;  callus  ovate,  notched.  Autumn 
and  winter.  Guatemala.  B.M.  6251.  — Very  odd  but  not 
showy. 

3.  gigantea,  Lindl.  Pseudobulbs  often  6  in.  high, 
bearing  2-3  ol)long-lanceolate  Ivs.  lJ^-2  ft.  long:  scape 
]-fld.,  somewhat  shorter  than  the  Ivs.:  sepals  ovate  to 
lanceolate.  3  in.  long,  rather  olive-green;  petals  some- 
what smaller,  lanceolate,  spreading,  of  the  same  color  ; 
labellum  oblong-lanceolate:  side  lobes  acute;  middle 
lobe  ovate,  acuminate,  serrate,  rich  maroon  bordered 
with  a  narrow  orange  margin;  crest  fleshy,  emarginate. 
The  fl. -stems  are  said  to  attain  a  height  of  2  ft.,  with  a 
single  large  flower.  In  most  of  the  specimens  in  cult, 
the  lip  is  abruptly  rounded  off.  June-Aug. ;  Nov.,  Dec. 
Widely  dispersed  in  Cent.  Araer.    B.M.  5616.    B.R.31:34. 

4.  SchiUeriana,  Reichb.  f.  Plant  resembling  L.  Skin- 
■neri  in  hAhit:  pseudobulbs  2-lvd.:  Ivs.  elongate-lanceo- 
late, up  to  2  ft.  long:  scape  l-fld.,  suberect,  8  in.  long  : 
sepals  large,  spreading,  oblong-lanceolate,  4  in.  long, 
brown:  petals  erect,  with  recurved  tips,  small,  l^-o  in. 
long,  white,  speckled  with  brown  on  the  back;  labellum 
as  long  as  the  petals,  white,  speckled  and  tinged  with 
rose:    side  lobes   small;    middle   lobe   ovate-quadrate, 
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crenulate;  callus  tongue-shaped,  concave.  Often  the 
parts  of  the  flower  are  more  or  less  spotted  and  hairy  in 
places.    July,  Aug.    Colomhia.    Gt.  13-1. 

5.  lanipes,  Lindl.  Pseudobulbs  large:  Ivs.  lanceo- 
late, 12-18  in.  long:  fls.  solitary,  as  many  as  15  on  a 
plant,  creamy  white;  sepals  and  petals  ohlong-lancco- 
late;  labellum  smooth  :  lateral  lohes  ovate-obtuse;  mid- 
dle lobe  oblong,  obtuse,  serrate,  with  a  concave,  ribbed 
callus.  Oct.  Ecuador. —  Lindley  says  the  fls.  are  pale 
green,  2/'2  in.  long  before  they  expand,  without  a  trace 
of  any  other  color. 

6.  lociista,  Reichb.  f.  Pseudobulbs  pyiiform:  Ivs. 
obloug-ligulate,  acute;  fls.  smaller  than  those  of  L. 
Dippii,  all  green  except  the  white  column;  the  odd  se- 
pal oblong,  obtust;  tlie  lateral  ones  linear-oblong, 
acute;  petals  bent  down  inside  of  the  lateral  sepal;  la- 
bellum with  acute  side  lobes  and  a  senii-oblong,  fleshy, 
convex  middle  lobe,  all  green;  on  the  disk  are  2  narrow 
keels,  confluent  behind  into  a  fleshy  emarginate  callus. 
Peru. 

7.  Candida,  Lindl.  Pseudobulbs  ovoid,  much  com 
pressed:  Ivs.  oblong-acuminate:  fls.  about  2  in.  across; 
sepals  spreading,  reflexed  and  acute  at  the  apices,  oblong, 
slightly  woolly  at  base,  yellowish  green,  sometimes 
dotted  with  light  rose;  petals  whitish,  revolute,  obtuse; 
labellum  white,  with  a  few  rose-colored  spots:  disk 
plate  obtuse  emarginate  at  the  apex;  colurun  hairy  on 
the  inner  surface.  Costa  Rica. -Var.  Lawrenceina, 
Hort.  Sepals  and  petals  tinted  with  rose,  otherwise  the 
fls.  are  like  those  of  the  type.  Var.  riibra  has  been 
offered . 

8.  cost^ta.  Pseudobulbs  oblon 
long:  Ivs.  2-3  at  the  apex,  C-IO 
in.  long,  broadly  oblong-lancto 
late,  acuminate  ;  scape  erect,  as 
long  as  the  pseudobulb  :  fls 
large,  nearly  white  or  creamy 
yellow;  dorsal  sepals  oblong 
lanceolate,  the  lateral  sepal  siui 
ilar  but  falcate,  united  with  the 
column  to  form  a  blunt  spui , 
petals  smaller,  somewhat  undu 
late;  lateral  lobes  of  the  label 
lum  small,  erect;  mitldle  lobe 
ovate  -  rotund,  toothed.  Pern 
B.M.  5706  (asi.  Barriiigtniiia, 
var.  grand iflora). 

9.  macrobulbon,  Lindl.  Pseu 
dobulbs  very  large,  ovate,  con 
pressed,  with  several  large,  ol 
long,  acute  Ivs.:  scapes  usvialU 
2  from  each  pseudobulb  mu<  h 
shorter  than  the  Ivs  :  fls.  large, 
yellow  ;  sepals  ovate-oblong 
spreading;  petals  shorter,  some 
what  concave,  with  recurved 
tips;  labellum  oblong,  as  long 
as  the  petals,  spotted  on  the 
disk  with  brown.  Colombia.  B 
M.  4228  (as  MiiiUlaria  mucin 
biillwn). 

10.  Skinneri,  Lindl.  Pseudo 
bulbs  oblong-ovate,  3-5  in.  high, 
1-2-lvd. :  Ivs.  oblong-lanceolate, 
9-12  in.  long:  scapes  5-6  in 
long,  each  bearing  a  single 
waxy  flower  5-6  in.  in  diam.: 
sepals      ovate -oblong,      while 

tinged  with  rose  ;  petals  half  as  long,  broadly  ovate, 
pointing  forward  with  acute,  reflexed  tips,  striated  and 
tinged  with  dark  rose  :  lateral  lobes  of  the  labellum 
erect  truncate  ;  middle  lobe  oblong-ovate,  recurved, 
with  a  fleshy  tongue-shaped  callus  on  the  disk,  dark 
crimson-purple.  The  most  useful  of  the  genus.  Spring. 
Guatemala.  B.M.  4445.  P.M.  11:1  (3Iaxillaria  Skhi- 
veri}.  Gn.  25:  440;  30,  p.  374;  37:397.  F.  1861  :C5  (var.). 
A. F.  4:519.  J. H.  III.  34:367.  A. G.  14:433.-The  follow- 
ing varieties  are  advertised: 

Viir.  41ba,  Rort.  A  large-fld.  white  variety  with  a 
tinge  of  yellow  at  the  base  of  the  labellum  and  a  yellow, 
tongue-shaped   appendage  in  its  throat.     l.H.   27:405. 


Gn.  25:440.  F.M.  1S72:3.-,.  (i.<'.  III.  7:424.  A.F.6:G31 
Var.  albo-sanguinea  No  d.-siripiion.  Var.  Candida 
Hort.  White.  Var.  delicatissima,  Hort.  Pis.  large,  rose 
white :_  labellum  white  blotched  with  rose.  Feb.  Var. 
grandifldra.  No  description.  Var.  purpur&ta,  Hort. 
Sepals  and  petals  rose-white;  labellum  crimson-purple. 
Var.  rdsea,  Hort.  A  beatitiful  variety  with  deep  rose  fls. 
and  a  white  labellutn  spotted  with  crimson.  Var.  su- 
perba.   Sepals  and  petals  white;  labellum  crimson. 

11.  pl4na,  Lindl.  A  robust  plant,  with  large  ribbed 
pseudobulbs  and  ample-pointed  oval  Ivs.:  fls.  3-4  in. 
across;  sepals  oblong,  plane,  rich  madder-red  inside; 
petals  smaller,  with  recurved  tips,  white,  tipped  with 
crimson;  labellum  smaller,  white  spotted  with  crimson; 
side  lobes  crenulate;  middle  lobe  rounded,  obtuse,  ser- 
ratr.crested.  Winter.  Bolivia.  B.R.29:35.-Var.  Meas- 
uresi£lna,  Williams.  Sepals  reddish  brown,  tipped  with 
green  ;  petals  and  lahelluiu  white  spotted  with  bright 
rose,  except  on  the  margins  of  the  petals.    Autumn. 

12.  tetr&gona,  Lindl.  Pseudobulbs  ovate,  tetragonal: 
Ivs.  solitary,  ovate-lanceolate:  scape  1^-fld.:  fls.  green- 
ish streaked  with  crimson;  sepals  and  petals  oblong- 
ovate,  rather  obtuse,  half-spreading,  the  2  lower  form- 
ing a  blunt,  projecting  angle  at  base;  labellum  smaller, 
white  and  purple  or  green  and  purple,  with  a  shovel- 
shapid  appendage  on  the  disk.  Fls.  not  beautiful,  but 
very  fragrant,  remaining  fresh  for  two  months.  June. 
Bi-.r/.n.  B.M.  3146  and  B.R.  17:1428  {both  S.S  Marillaria 
t,tn,.j,.:,a). 

13.  cru^nta,  Lindl.  Pseudobulbs  compressed  :  Ivs. 
many,  olilong,  membranaceous:  scape  bearing  1  yellow 

compressed,  3-5  in.       flower  (rarely2),muchlargerthanthoseofi.oro»m^ica: 


1327.    Lycaste  aromatica  (X  1-5). 


954 


LYCHNIS 


1328     Lycaste  Harnsoniae  var  eburnea  (X  ^i) 

sepals  ovate,  obtuse;  petals  similar,  erect  and  smaller; 
labellumhalf  as  long  as  the  sepals;  lateral  lobes  rounded; 
middle  lobe  rounded-truncate,  crisp  on  the  margin, 
pubescent;  crest  small,  fleshy.  Like  i.  aromatica,  but 
the  Ivs.  much  broader,  tis.  larger,  and  the  labellura  of 
different  shape  and  somewhat  spotted  with  purple. 
Mar..  Apr.  Guatemala.  B.H.2S:13  {Majillariacruenta). 
Gn.  44:933  (Lycaste  aromatica). 

14.  aromitica,  Lindl.  Fig.  1327.  Pseudobulbs  ovate, 
compressed:  Ivs.  many,  sheathing,  oblong-lanceolate: 
scape  erect,  1-fld.,  shorter  than  the  Ivs. :  fls.  yellow,  2% 
in.  across;  sepals  and  petals  ovate-oblong,  acute;  the 
latter  smaller  and  pointing  forward;  lateral  lobes  of  the 
labellum  with  narrow,  projecting  blades;  middle  lobe 
spatulate,  dentate,  recurved,  and  having  a  large  truncate 
plate  as  a  crest.  Winter  and  spring.  Mexico.  B.R. 
22:1871.-Floriferous. 

15.  D6ppii,  Lindl.  Pseudobulbs  ovate,  clustered:  Ivs. 
3-4,  broadly  elliptic-lauceolate,  lV^-2  ft.  long:  scape 
erect,  bearing  1  or  2  tls.  4  in.  in  diameter:  sepals 
oblong-lanceolate,  dingy  green,  spotted  with  chocolate- 
purple  ;  petals  smaller  and  cuculate,  white  ;  labellum 
bright  yellow,  with  a  few  purple  spots;  lateral  lobes 
small,  rounded;  middle  lobe  ovate-acuminate,  recurved, 
waved,  with  a  yellow  callus.  Vigorous  and  free-flower- 
ing. Aug.  to  May  and  June.  B.M.  3395.  L.B.G.  17:l(n2 
(both  as  Maxillaria  Ihp/>ii)-  P.M.  2 :2GS  (3/0 xiUaria 
Deppfi).~'S-Amff\\  after  I>(.'[ipp,  but  originally  spelled 
Deppii.  Var.  punctatissima,  Hort.  F!s.  much  spotted 
with  dark  purple.    Guatemala. 

lit.  Harrisoniae,  G.  Don.  Some  authors  prefer  to  call 
this  liitiruann  Harrisdniw,  Reichb.  f.  Pseudobulbs  3-4 
iu.  hi;i:h,  4-augled  :  Ivs.  solitary,  lanceolate:  scape  erect, 
1-2-fld.:  fls.  2-3  in.,  cream-colored  ;  sepals  spreading, 
oval,  the  2  lower  forming  a  kind  of  open  spur  at  their 
united  bases;  petals  oval,  spreading;  lateral  lobes  of 
lip  rounded,  crenate;  middle  lobe  rounded-emargiuate, 
crenate;  all  beautiful  purple;  inside  tawny,  with  purple 
lines,  and   an  orange  callus.     Spring.     The  fls.  last  a 


longtime.  Brazil.  B.R.  11:897.  B.M.  2927.  P.M.  2:i96 
(all  as  MaxiUaria  ffarrisonue).  Var.  alba,  Kranzliu, 
Sepals  white,  tinged  with  pink;  petals  pure  white; 
labellum  yellow,  with  purple  veins  ;  front  of  middle 
lube  white,  with  rose  veins.  Aromatic.  FJs.  last  about 
threeweeks.  Gt. 38:1312.  G.C.  11:25:437.  Var.  eburnea, 
Hort.  Fig.  1328.  Sepals  and  petals  white;  labellum  white, 
richly  streaked  with  carmine;  throat  yellow.  April,  May. 
Brazil.  A.G.  12:407.  Var.  cltrina,  Hort.  (L.  ciMna, 
Lindl.).  Fls.  large,  fleshy;  sepals  and  petals  lemon- 
yellow;  lip  white,  stained  with  lilac.    Brazil. 

17.  inoddra,  Lindl.  {Bifrendt-ia  inodbra,  Lindl.). 
Pseudobulbs  usually  ovate-oblong,  4-angled,  3  in.  high : 
Ivs.  solitary,  short-stalked,  oblong-Ianceolate,  1  ft.  long 
and  4  in.  wide:  scape  half  as  long  as  the  pseudobulb, 
bearing  1-2  large,  spreading,  brownish  green  tls.  wiih 
red  hairy  lips:  sepals  roundish  oblong,  tinged  with  red, 
the  lateral  ones  ending  in  a  spur-like  projection  at  base; 
petals  ovate-acuminate,  all  recurved  at  the  tip:  middle 
lobe  of  the  labellum  roundish  oblong,  undulate,  having 
an  elevated  process  at  the  center.  Resembles  L.  tetrag- 
ona,  but  its  fls.  are  not  fragrant.    Spring. 

Since  these  descriptions  were  put  in  type,  we  learn  that  Lager 
&  Hurrell  have  in  stock  Lycaste  fulvescena.  Hook.  Following 
is  a  description  from  the  "Orchid  Grower's  Manual"  {see  also 
B,M.419S) :  "Pseudobulbs  large,  broadly  ovate,  somewhat  mem- 
braneous plicate  lanceolate  leaves  two  or  more  from  their  top, 
and  handsome,  tawny  yellow  flowers,  on  slender  radical  scapes. 
The  flowers  have  lanceolate  sepals  2}4  in.  long,  the  lateral  ones 
falcate,  connate  at  the  base  into  a  blunt  spur;  the  petals  are 
similar,  but  slightly  smaller;  and  the  orange-colored  lip  is  ob- 
long. 3-lobed,  with  an  emarginate  appendage  on  the  disk,  and 
an  ovate-obtnse  front  lobe,  beautifidly  fringed  at  the  margin 
with  wavy  hairs.   Colombia." 

HEINRICH  HASSELfeRING. 

LVCHNIS  (from  the  Greek  word  for  lamp,  in  allusion 
to  the  flame-colored  fls.  of  some  species}.  Caryophyl- 
ItlfetF.  As  commonlyunderstood.  Lychnis  includes  30  to 
40  small  herbs  of  the  temperate  parts  of  the  northern 
hemisphere.  The  technical  generic  characters  are  so 
variable  and  unimportant,  however,  hs  to  allow  the  genus 
to  be  thrown  into  Silene  or  to  be  broken  up  into  7  or  8  dis- 
tinct genera  (for  the 
latter,  see  Williams, 
Journ.  Bot.  31:107). 
accordingto  thepoiut 
of  view  of  the  partic- 
ular author.  They  are 
annuals,  biennials 
or  perennials,  of 
easiest  culture  in  or- 
dinary garden  soil. 
They  are  plantswhich 
like  the  sun.  They 
are  mostly  erect- 
growing,  and  the 
leaves  are  opposite 
and  entire.  The  cap- 
sule usually  has  but 
one  locule  or  com- 
partment, and  the 
see<is  are  borne  on  a 
central  or  axile  pla- 
centa (Fig.  1329).  The 
styles  are  usually  5 
or  rarely  4,  in  this 
differing  from  Silene 
(in  which  the  styles 
are  3),  and  the  calyx 
teeth  are  commonly  5. 
In  some  species,  the 
styles  are  3  and  the 
capsule  is  more  than 
1-Ioculed  at  base,  but 
in  these  cases  the 
habit  of  the  plant 
and  minor  technical 
characters  enable  one 
to  refer  them  to  Lychnis  rather  than  to  Silene.  The  sta- 
mens are  10;  and  the  petals  5  and  usually  with  a  2-cleft 
scale  or  a  pair  of  teeth  at  the  base  of  the  blade.  In  the 
following  synopsis  of  the  garden  kinds,  little  attempt 
is  made  to  follow  technical  botanical  divisions. 


1329.    Capsule  and  seeds  ( 

Corn-cockle  (Xl>^). 

Showing  axile  placenta. 
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Some  of  the  species  of  Lychnis  are  amongst  the  beat 
known  of  olil-fashioned  flowers,  as  the  Mullein  Pink. 
Maltese  Cross  and  Ragged  Robin.  These  are  essentially 
flower-garden  subjects.  Others,  as  L.  alpina,  are  bet- 
ter known  as  border  or  rockwork  plants.  All  species 
are  easily  grown  from  seeds,  the  biennials  and  peren- 
nials blooming  the  second  year.  The  perennials  are 
often  propagated  by  division. 


Agrostemma,    1, 

6,  7. 
alba.  9. 
alpina,  4. 
Chalcedonica,  2. 
Coeli-rosa,  7. 
Coronaria,  5. 
coronata,  12. 
dioica,  8. 
diurna,  8. 


elegans.  10. 
fiml.riata.  7. 
Flos-cuculi,  11. 
Flus-Jovis,  6. 
fulgens,  3,  12. 
Githago,  1. 
grandiflora,  12. 
Haageana,  Vi. 
ociilata,  7. 
pleu 


semper  florens, 
Seuno,  14. 
Sieboldii,  12. 
Silene,  7. 
speciosa,  12. 
splendens,  10. 
Suecica,  4. 
tomentosa,  5. 
vespertina,  9. 
Viscaria,  7,  10. 


A.  Calyx  lohes  long  and  leafy:  petals  not  crowned, 
1.  Githago,  Scop.  {Agrosi4mma  Githdgn,  Linn.). 
Corn-cockle.  Figs.  1^529-30;  also  825.  An  annual  weed 
in  wheat-fields,  and  difficult  to  eradicate  because  the 
seeds  are  not  readily  screened  from  the  wheat  in  the 
thresher  or  fanning- mill:  plant  strict,  2-3  ft.  tall,  white- 
hairy  :  Ivs.  nearly  linear:  fls.  Ion  g-peduncled,  red-purple 
and  showy,  the  obovate 
entire  petal  limbs  ex- 
ceeded by  the  narrow 
calyx  lobes  — these  lobes 
falling  when  the  fruit  is 
ripe.  Eu.  — Rarely  cult, 
in  old  gardens. 

AA.  Cahf.r  lohes  not  pro- 
louiinl  a»<l  h'tfii: 
p,(„)s      usually 

B.     Fls.    1     in.    or  less 
across,  in  dense,  ter- 
minal cymes  or  vm- 
he  Hate       heads. 
(Forms    of    ^^o.    12 
may  be  sought  here.) 
2.  Chalced6iiica,  Linn. 
Maltese  Cross.   Jeru- 
salem Cross.    Scarlet 
Lightning.      Fig.  13.31. 
Perennial    2-3    ft.    tall, 
usually  loose-hairy,   the 
stems   simple  or   nearly 
so:    Ivs.    oblong  or  cor- 
1330.    Flower  of  the  Corn-cocklo  date-lanceolate,  clasping 
(Lychnis  Githago)  in  bud.        (upper   ones    often  nar- 
Natural  size.  row  and  tapering) ,  short- 

pointed,  hairy:  fls.  1  in. 
long,  with  narrow  upward-enlarging  ril)bed  calyx 
and  spreading,  obcordate-notched  limb.  June.  B.M.257. 
—  Probably  Japanese,  but  long  in  cult.,  and  one  of  the 
best  of  all  old-fashioned  flowers.  The  fls.  are  usually 
brick-red  to  scarlet,  but  there  are  varieties  with  rose- 
colored,  flesh-colored  and  white  blossoms;  also  with 
double  fls.  The  arrangement  of  the  petal-limbs  sug- 
gests the  Maltese  cross,  hence  one  of  the  common 
names.    Rarely  persists  for  a  time  as  a  weed. 

3.  ftilgens,  Fischer  (not  Hort.).  An  erect-stemmed 
perennial,  hairy:  Ivs.  ovate  to  ovate-oblong,  roughish, 
tapering  below  but  scarcely  petioled :  fls.  few,  in  a  rather 
dense  terminal  cluster,  bright  scarlet,  each  petal  divided 
into  two  broad  lobes,  on  the  outer  side  of  which  are  two 
other  and  very  narrow  lobes,  the  ends  of  the  main  lobes 
slightly  toothed  :  calyx  oblong  or  ovate,  10-ribbed,  with 
erect  teeth.  Siberia,  China,  Japan.  B.M.  2104.  B.R. 
G:478.  — Perhaps  not  in  cultivation  in  this  country.  The 
plant  that  passes  under  this  name  is  probably  a  form  of 
Ij.  coronata.  From  L.  Chalcedonica  it  is  distinguished 
by  lower  stature,  much  larger  fls.,  and  the  well-marked 
side  teeth  or  lobes  on  the  petals. 

4.  alpina,  Linn.  Glabrous,  tufted,  a  ft.  or  less  tall  • 
Ivs.  mostly  at  the  base,  thickish,  linear  or  oblong  :  fls. 
pink,  with  2-lobed  petals  (segments  linear),  and  short, 


broad  calyx  with  red  teeth.     N.  Asia.,  En.,  and  Amer. 

B.M.  394.    L.B.G.  9:881  (as  L.  Suetica).~An  attractive 

alpine. 

BB.    Fls.  mostly  larger,  home 

singly  or  in  loose  clusters, 

or  at  Ifast  the  clusters  not 

all  terminal, 

c.    Plant  white -woolly 
throughout. 

5.  Coron&ria,  Desv.  (Agro- 
sthnma  Coronhria,  Linn.  Cor- 
ondria  tonientosa,  A.  Br.). 
Mullein  Pink.  Dust?  Mil- 
ler. Rose  Campion.  Fig. 
1332.  Biennial  or  perennial, 
\-2%  ft.  tall,  forking  towards 
the  top  :  Ivs.  oblong,  oblong- 
oval  or  obiong-spatulate,  the 
lower  ones  obtuse  or  nearly 
so,  tapering  to  a  more  or  less 
clasping  base:  fls.  large  {\% 
in.  across),  circularin  outline, 
crimson  or  rose  -  crimson, 
borne  singly  on  the  ends  of 
the  branches;  petals  with  ap- 
pendages at  the  throat;  calyx 
with  filiform  teeth.  Eu.  and 
Asia.  B.M.  24.  — A  common 
plant  of  old  gardens,  and 
sometimes  escaped.  The  glow- 
ing fls.  and  white  foliage  make 
it  a  conspicuous  plant.  A  hy- 
brid of  this  and  L.  Flos-Jovis 
is  figured  in  G.C.  III.  2,  p.  101. 

6.  F16s-JdviB,    Desv.     Per- 
ennial,   12-18  in.,    making    a    1331.  Lychn 
clump:  Ivs.  in  a  rosette,  also  ^x  Ja  ) 
cauline,  oval-lanceolate,  more 

or  less  clasping:  fls.  small  (  %  in.  or  leSiS  across),  bright 
red  or  rose,  in  a  rather  dense,  umbel-like  cluster.  Eu. 
B.M.  398  (as  Agro.stemma  Flos-Jovis).  — Hardy  peren- 
nial, rarely  seen  in  old  gardens. 

cc.    Plant  not  wh ite -woolly ,  green. 

D.    Pi't<ils  2-noiched  or  2-cleft.    {Forms  of  No.  13  may  he 

sought  here.) 

E.    Annuals. 

7.  Cffili-rdsa,  Desv.  Rose  op  Heaven.  Fig.  1333.  A 
very  floriferons  annual,  12-18  in.,  glabrous:  Ivs.  linear, 
long-acuminate  and  very  sharp-pointed:  fls.  on  slender 


3  Chalcedoni( 


1332.    Lychnis  Coronaria. 


stems,  about  an  inch  across,  the  petals  only  slightly 
notched,  rose-red,  with  a  linear  bifid  scale  at  the  throat; 
calyx  club-shaped.    Mediterranean  region.    B.M.  295  (as 
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Agrostenntia  C(eU-rosa).~A  popular  gardeu annual,  lov- 
ing the  san.  There  is  a  white-fld.  form;  also  var.  fim- 
bri^ta,  Hort.,  with  toothed  petals.  The  species  is  known 
also  as  Silene  Cceli-rosa.  For  an  account  of  the  lead- 
ing garden  forms,  see  Behder,  M.D.G.  1897,  p.  3-16. 

Var.  oculslta  (L.  ociilota, 
Cnt  /t-i^'^^^^      Backh.       I'iscAria    ociiliiUi. 
C^~I^-\l\J,/Ji?^^^^'^      Liodl.  I,  is  a  handsome  form 
with  purple-eyed  fls.     B.R. 
29:53.  B.M.  4075. 

EE.    Biennials  and  per- 
ennials. 

8.  didica,Linn.(i.(?i»'j-Hn, 
SlbtU.).  Red  or  Morning 
Campion.  Coarse,  hairy  and 
usually  somewhat  viscid,  1- 
2  ft.  tall,  forking  above: 
Ivs.  ovate-lanceolate  or  ob- 
long, the  caulineones  broad- 
based  or  clasping:  fls.  nor- 
mally red  (varying  to  pink 
and  white),  in  loose,  elon- 
gating or  forking  clusters 
(or  at  firstsingleon  the  ends 
of  the  branches),  opening  in 
Hie  morning,  not  fragrant, 
more  or  less  dioecious;  calyx 
oliloug,  reddish,  not  exceed- 
ing >2  in.  in  length:  fr.  or 
capsule  large  and  globose, 
wide  -  mouthed,  the  teeth 
recurved.  Eu.  and  Asia. — 
Frequent  in  old  gardens, 
and  also  run  wild  in  waste 
grounds  in  the  eastern 
states.  There  are  double- 
rtd.  forms. 

9.  Alba,  Mill.  (i.  vesper- 
t'lna,  Sibth.).  White  or 
Evening  Campion.  Very 
like  the  last,  and  perhaps 
not  specifically  distinct,  but 
more  viscid  :  Ivs.  longer  : 
fls.  usually  white  and  fra- 
grant and  opening  at  even- 
ing; calyx  longer  and  green: 
capsule  ovate  to  conical, 
with  teeth  erect  or  spread- 
ing, not  recurved.  May, 
June.  Eu.  — In  old  gardens 
and  also  escaped.  There  is 
a  double-fld.  form.  This  and 
the  last  are  easily  grown 
perennials  or  biennials. 

10.  Visc4ria,  Linn.  Ger- 
man Catchflt.  Interesting 
hardy  perennial,  0-20  in. 
high,  glabrous,  but  with 
viscid  patches  beneath  the 
fl. -clusters:  Ivs.  long-linear, 
the  lower  ones  tapering  to- 
wards   the    base  :     fls.    not 

1333.   Lychnis  Ccsli-rosa.      large,  red,  in  opposite  short- 
N.itural  size.  stalked  clusters, which  form 

an  interrupted  glomerate 
panicle;  calyx  %  in.  long,  reddish,  usually  somewhat 
swollen  above  the  middle,  with  short  teeth.  Eu.,  N. 
Asia.  G.C.  III.  20:122.  — Sometimes  seen  in  old  gardens, 
and  a  useful  plant  with  a  tufted  habit;  a  most  profuse 
bloomer  in  sunny  places.  There  are  forms  with  deep 
red  and  white  fls.:  also  double-fld.  Var.  spUndens, 
Hort.,  has  rose-pink  fls.  Var.  £legans,  Hort.,  has  scar- 
let and  white-striped  fls. 

DD.  Petals  4-lohed  or  parted. 
11.  F168-cilculi,  Linn.  Ragged  Robin.  Cuckoo 
Flower  (whence  the  Latin  name).  Perennial,  slender, 
1-2  ft.  tall,  slightly  roughened,  and  glandular  above: 
root-lvs.  oblanceolate;  stem-lvs.  lance-linear  to  linear 
and  rather  small  :  fls.  in  a  loose,  cyraose-paniculate 
cluster,  red  or  pink,  the  petals  cut  into  4  linear  seg- 
ments; calyx  short-oblong,  10-ribbed.    Eu.,  N.  Asia.— 


Common  in  old  gardens  and  also  naturalized  in  parts  of 
the  eastern  country.  The  double  form  (red  or  white)  is 
prized  for  its  close-p.Hcked,  fimbriate  tls.  An  old-time 
and  deserving  favorite,  blooming  profusely  and  for 
most  of  the  season.    Hardy. 

Var.  plenissima,  Hort.  (L.  plenissima  semperflorens, 
Hort.),  is  an  excellent  very  double  form,  blooming 
from  spring  till  fall,  and  also  forcing  well. 

DDD.    Petals  several-toothed  or  fimbriate,  but  not  lobed. 

12.  coronS.ta,  Tbuub.  (7y.  (/»YrH(Z(7?()r(i,  Jacq.).  Peren- 
nial, or  often  biennial  under  cultivation,  erect,  glabrous: 
Ivs.  oval-elliptic  and  acute,  the  cauline  ones  sessile  or 
nearly  so:  fls.  very  large  (nearly  or  quite  2  in.  across), 
the  wide-spreading  petals  sharply  several-toothed  or 
somewhat  laciniate,  brick-red  or  cinnabar,  scattered  or 
in  an  open  panicle.  China,  .Japan.  B.M.  223.  L.B.C. 
15:1433.  F.S.  10:979. -Half-hardy  or  tender  perennial, 
growing  l-li.>ft.  high,  mostly  a  spring  and  summer 
bloomer.  Of  this  handsome  plant  there  are  various 
forms,  and  to  at  least  some  of  them,  the  name  L.  fnl- 
gens  is  frequently  applied. 

Var.  speciosa  (i.  speeidsa,  Carr.  L.  fiilgens,  var. 
speelosa,  Voss).  Usually  not  so  tall,  very  bushy:  Ivs. 
narrower  and  sharper:  fls.  ver}'  large  and  redder  (usu- 
ally scarlet),  the  petals  less  toothed  and  indistinctly  2- 
notched.    R.H.  1870-1:530. 

Var.  Si^boldii  (£.  Sieboldii.  Van  Houtte.  L.  fiilgens, 
var.  J^if^boldii,  Hort.).  F^ls.  large  and  pure  white,  with 
lacerate  and  obscurely  2-notched  petals, 

13.  Haageana,  Lem.  Hybrid  of  L.  fiilgens  and  L. 
coronata,  and  a  good  intermediate,  the  fls.  being  large, 
with  2-notched  petals  and  2  short  side  teeth  or  lobes 
and  dentate  ends  to  the  large  lobes.  It  is  a  hardy  or 
half-hardy  perennial,  12  in.  or  less  high,  in  summer 
producing  large  clusters  of  orange-red,  scarlet  or  crim- 
son fls.,  which  are  nearly  2  in.  across.  Very  desirable. 
I. H.  6:195.    F.S.  22:2322. 

14.  S^nno,  Sieb.  &  Zucc,  Erect-growing,  villous  per- 
ennial, with  sessile,  ovate  or  lance-ovate  Ivs.  and  1-3 
large  fls.  at  the  ends  of  the  branches,  deep  carmine  (or 
in  some  forms  with  striped  fls.),  the  petals  deeply  cut 
into  several  divisions  which  are  again  toothed  at  the 
ends.   Japan.  — Little  known  in  this  country. 

L.  H.  B. 

Lf  CIUU  (Greek,  Lijkion,  a  name  given  to  a  Rhamnus 

from  Lycia,  transferred  by  Linnaeus  to  this  genus),    tlo- 

laniicea-.    Matrimony  Vine.    Box  Thorn.    Ornamental 

deciduous  or  evergreen  shrubs,  with  usually  spiny  and 
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garden  Tomato,  Lycopersicum  esculentum. 

(See  p.  958.) 
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often  slender  and  sarmentose  stems  and  with  alternate 
or  fascicled,  short-petioled,  entire  Ivs. ;  the  whitish  violet 
or  purple  fls.  are  funnelforra  and  appear  in  axillary  clus- 
ters or  solitary,  and  are  followed  by  usually  very  decora- 
tive berries  of  scarlet  or  red,  rarely  yellow  or  black. 
Most  of  the  species  are  tender,  but  L.  kaUmi folium,  It. 
Chinense,  a.nd  also  L.Turcoma7Uci(}}i  and  1j.  J^uthttiicum 
are  hardy  North.  The  two  first  named  are  especially 
attractive  in  fall,  when  the  long  and  slender  branches 
are  loaded  with  scarlet  or  bright  red  frs.,  which  contrast 
well  with  the  green  foliage.  The  leaves  remain  fresh 
and  unchanged  in  color  until  they  drop,  after  severe 
frost.  The  species  are  well  adapted  for  covering  walls, 
fences,  arbors  and  other  trellis  work,  but  are,  perhaps, 
most  beautiful  when  the  branches  are  pendent  from 
rocks  or  from  the  top  of  walls.  They  are  also  used  some- 
times for  hedges,  and  for  warmer  regions  especially 
i.  Afrum  may  be  recommended.  It  is  much  used  in 
S.  Africa  for  this  purpose  under  tha  name  of  Caffir 
Thorn.  The  Box  Thorns  grow  in  almost  any  soil  that  is 
not  too  moist.  They  should  not  be  planted  near  flower 
beds  or  similar  places,  where  the  suckers  are  apt  to  be- 
come troublesome.  Prop,  readily  by  hardwood  cuttings 
or  suckers;  also  by  layers  and  seeds.  About  70  species 
distributed  through  the  temperate  and  subtropical  re- 
gions of  both  hemispheres.  Lvs.  mostly  rather  small, 
often  fleshy:  fls.  axillary,  solitary  or  clustered;  calyx 
campanulate,  ;i-5-toothed ;  corolla  f  unnelform,  with  usu- 
ally 5-lobed  limb;  stamens  mostly  5:  fr.  a  berry,  with 
few  to  many  seeds. 

A.    I/vs.  rather  large  :   corolla  5-lobed,  dull  purplish. 

hallmifdlium,  Mill.  {L.  vuUj(lre,  Dun.  L.  fhiccidum, 
Koch ) .  Shrub,  with  long  and  slender,  spiny  or  unarmed 
branches,  recurving  or  sarmentose,  glabrous :  lvs.  cune- 
ate,  narrow,  oblong-lanceolate,  acute  or  obtuse,  grayish 
green,  1/^-2  in.  long:  fls.  1-4,  long-pedicelled;  corolla 
^  in.  across,  limb  about  as  long  as  tube;  filaments  hir- 
sute at  the  base:  fr.  oval,  orange-red  or  sometimes  yel- 
low, to  K  in.  long.  May-Sept.  China  to  S.  E.  Eu.  Gn.31, 
p.  334  and  34,  p.  63.  B.B.  3:138.-  This  species  and  also 
the  following  are  often  confounded  with  L.Europwum 
and  L.  Barbarum,  which  are  chiefly  distinguished  by 
the  filaments  being  glabrous  at  the  base,  by  the  longer 
lube  and  by  the  narrower  and  smaller  lvs.   They  are  not 


t^ain.long,  ^^^^.^ 
and    yel-    ^^ 
tside,  limb       ^7^^ 


hardy  North  and  are  rare  in  cultivation,  while  L.  halimi- 
folium  and  the  following  are  hardy. 

Chin^nse,  Mill.  Similarto  the  former,  of  more  vigorous 
growth:  branches  to  12  ft.  long:  lvs.  ovate  to  lanceolate, 
bright  green,  lH-3  in. :  fls.  somewhat  larger:  fr.  scarlet 
or  bright  orange-red,  ovate  to  oblong,  sometimes  almost 
lin.  long.  Juue-Sept.  China.  U.F.  4:102. -The  larger 
fruited  form  is  some- 
times distinguished 
as  var.  megistoc&r- 
pum,  Hort.  {var.  ma- 
crocdrpiim,  Hort). 

AA.      Jjvs.  small,  ^4 
in.  long  or  shorter. 

Chilfense,  Bert 
Shrub,  with  slender, 
often  procumbent 
and  mostly  spineless 
branches:  lvs.  cune- 
ate  at  base,  oblong, 
glandular  -  pubescent 
on  both  sides,  grayish 
green,  ya-%  in.  long: 
fls.  usually  solitary; 
pedicels  longer  than 
the  5-lobed,  whitish 
pubescent  calyx;  co- 
rollaabout ' 
pubescent 
lowish  outsid 
5-lobed,  purplish 
within,  about  as  long 
as  tube:  fr.  orange- 
red.  July-Oct.  Chile. 
—  The  grayish  color 
and  glandular  pubes- 
cence gives  the  foli- 
age a  frosted  appear- 
ance. Int.  19U0  by 
Franceschi,  Santa 
Barbara,  Calif. 

Richii,  Gray.  Shrub,  with  slender  spiny  branches 
lvs.  short-petioled,  cuneate,  obovate,  obtuse,  glabrous 
or  minutely  puberulous  when  young,  about  K  in.  long 
fls.  usually  2-3;  calyx  as  long  as  pedicels,  with  elongated 
teeth ;  corolla  %  in.  long,  tube  longer  than  4-lobed  limb 
fr.  globular,  bright  red,  i^in.  across.  May-Sept.  S.Calif, 

hdrridum,  Thunb.  Erect,  spiny,  much-branched  shrub 
to  3  ft.,  glabrous  :  lvs.  sessile,  spatulate,  glabrous, 
about  ^4  in.  long  :  fls.  short-pedicelled,  small,  whitish, 
with  rather  slender  tube  and  3-4-lobed  limb.  S.  Afr.— 
As  I  have  seen  no  specimens  of  the  plant  in  trade  under 
this  name,  I  am  not  sure  whether  it  is  the  true  L.  horri- 
dum  of  Thunberg  described  above,  or  perhaps  i.  Afrunij 
which  is  much  used  In  S.  Africa  for  hedges;  the  latter 
is  easily  distinguished  by  its  large  purple  fls. 

L.  Afrum,  Linn.  Upright,  rigid,  spiny:  lvs.  linear-spatulate, 
small:  ris.  soUtary,  tubular,  with  short  limb,  purple.  1  in.  long. 
N.  and  S.  Afr.  B.R.  5:3M.  S.B. E.G.  H.  4:3-24.—  i.  Bar&art/m, 
Linn.  Spiny  or  unarmed  slender  shrub.  Similar  to  L.  halimi- 
folium:  fls. 3-6;  tube  inside  and  filaments  at  base  glabrous,  tube 
longer  than  limb.  N.  Afr. —  L.  Eitropceum,  Linn.  (L.  Mediter- 
raneum,  Dun.).  Spiny  shrub,  with  spreading  branches 
spatulate,  thickish:  fls.  short-pedicelled.  with  the  slender  tube 
much  longer  than  limb.  Mediter.  region. —  LJuchsio\des,Y{BK. 
^lochroma  fnchsioides.— i>.  ovatum.  Bun,  (L.  rhombifolium 
Dipp.).  Allied  to  L.  Chinense.  Lvs.  rhombic-ovate:  fr.  oblong, 
large ,  with  concave  apes. —  L.  pallidum.,  Miers.  Spiny  spreading 
shrub,  to  3  ft.:  lvs.  spatulate,  glaucous.  1-2  in.  long;  fls.  pedi- 
celled,  pale  greenish  purple,  fiinnelform,  almost  1  in.  long:  fr. 
globular,  bright  red.  Ariz,  and  Utah  to  Mexico.  G.F.  1:341 
Has  proved  hardy  in  the  Arnold  Arboretum. —  L.  Euthenicum 
Miirr.  Upright  spiny  shrub:  lvs.  linear,  small,  thick:  fls.  small 
with  rather  long  tube:  fr.  globular,  black.  —  L.  Turcomdnicum. 
Turcz.  Slender  spiny  shnib.  allied  to  L.  halimifolium:  lvs.  and 
fls.  smaller,  tube  more  slender  and  longer:  fr.  globular.  Turke 
Stan,  N.  China. —  L.  snbglbbosuin.  Dun.  Allied  to  L.  halimi' 
folium,  dwarfer,  more  erect,  less  spiny:  lvs.  smaller:  fr.  subglo' 
bose,  small.    S.  Europe.  ALFRED  Rehder. 

LYCOPERSICUM  { wolf  peach ;  probably  an  allusion  to 
its  inferiority  as  compared  with  the  peach).  Solandcece, 
Tomato.  Perhaps  nearly  a  dozen  herbs  of  the  western 
side  of  S.  America,  two  of  which  are  in  common  cultiva- 


1336.    Leaves  of  Tomatoes. 

1,  L  If  coper sicum  escxdentum,  var. 

grandifolixun. 

2,  var.  vulgare;  3,  cross  of  the  two. 
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1337.    The  Currant  Tomato.— 
Lycopersicum  pimpinellifolium, 

for  their  fruits.  Fls.  small,  yellow, 
0  nearly  rotate  wben  in  full  bloom,  in  short 
superaxillary  racemes;  stamens 5,  connate 
about  the  single  style  ;  ovary  2-loculed  in 
the  non-ameliorated  forms,  becoming  a 
fleshy,  many-seeded  berry:  foliage  irregu- 
larly or  interruptedly  pinnate,  rank-smell- 
ing: plant  usually  pubescent,  straggling. 
In  native  conditions.  Tomatoes  are  probably  perennial, 
hut  in  domestication  they  are  treated  as  if  annual.  Ten- 
der to  frost.    See  Tomato. 

esculSntum,  Mill.  Common  Tomato.  Fig.  1334.  Plant 
spreading,  with  grayish  green,  mostly  conduplicate 
("curled")  leaves  and  slender,  ascending  shoots  :  Ivs. 
pinnate,  with  small,  nearly  entire  leaflets  interposed,  the 
main  leaflets  notched  or  even  lobed  towards  the  base: 
fls.  in  a  short  raceme  of  4-6:  fr.  medium  to  small,  flat- 
tened endwise  and  furrowed  on  the  sides.  — In  cultiva- 
tion for  more  than  ,300  years.  Two  hundred  years  ago 
red  and  yellow  varieties  were  known.  The  great  evolu- 
tion of  the  Tomato  did  not  take  place  until  this  century, 
giving  rise  to  the  garden  race. 

Var.vulgire,  Bailey.  Fig.  1336,  No.  2.  This  is  the  com- 
mon garden  Tomato  of  North  America,  distinguished 
by  very  heavy  growth,  greener  foliage,  much  larger 
and  plane  Ivs.,  the  comparative  absence  of  stiflfish  as- 
cending shoots  (in  the  mature  plant),  few  fls.,  and 
larger,  "smoother"  (i.  e.,  not  furrowed)  fr. ,  which  has 
numerous  locules  or  cells.  — There  is  every  reason  for 
believing  that  the  original  Tomato  had  a  2-loculed 
(2-celled)  fruit,  but  the  course  of  amelioration  has  mul- 
tiplied the  locules;  it  has  also  modified  the  foliage  and 
the  stature  of  the  plant  (see  "Survival  of  the  Unlike," 
Essays  4  and  30). 

Var.  cerasif6rme,  Hort.  (L.  cerasifSrme,  Dunal). 
Cherry  Tomato.   Still  grown  for  its  little  globular  frts 
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(in  red  and  yellow),  which  are  often  2-loculed  : 
plant  less  large  and  dense-foliaged,  the  Ivs. 
smaller,  grayer:  growth  more  erect. -Probably 
a  very  close  approach  to  the  wild  plant.  Fruits 
used  for  pickles  and  conserves. 

Var.  pyriiflrme,  Hort.  {L.  pi/rifdrme,  Dunal). 
Pear  and  Piam  Tomato.  Differs  from  the  last 
only  in  having  pear-shaped  or  oblong  fruits.— 
Probably  occurs  wild  in  very  nearly  the  form  seen 
in  old  gardens. 

Var.  vilidum,  Bailey.  Upright  Tomato.  Fig. 
1335.  A  remarkable  cultural  form,  of  low,  stiff, 
erect  growth,  and  small,  condensed,  curled  Ivs.— 
Originated  as  a  chance  seedling  in  Prance  about 
50  years  ago.    Looks  like  a  potato  plant. 

Var.grandiSfilium, Bailey.  Large-leaf  Tomato. 
Lvs.  very  large,  plane,  the  Ifts.  few  (about  2 
pairs)  and  large,  with  margins  entire  or  very 
nearly  so,  and  secondary  Ifts.  usually  none.  — Of  seed- 
ling origin  about  30  years  ago.  The  Mikado  and  Potato 
Leaf  are  the  leading  varieties  at  present.  In  very 
young  plants,  the  leaves  are  usually  entire.  This  race 
has  produced  crosses  of  commercial  value  with  var.  viil- 
(/(ire.  In  Fig.  ]33(),  No.  2  is  a  leaf  of  var.  vulgare.  No.  I 
is  var.  g  rail  ill  folium,  and  No.  3  is  a  leaf  of  a  band-made 
cross  between  the  two. 

pimpinellifdlium,  Dunal  {L.  racemigerum  and  racemi- 
f6rme,  Lange.  i<oli\inim  racejmVWranijVilm., not  Dunal). 
Currant  Tomato.  Fig.  1337.  Plant  weaker,  very  dif- 
fuse and  twiggy,  scarcely  pubescent :  Ivs.  with  small, 
ovate,  nearly  entire  Ifts.,  and  very  small  secondary  Ifts.: 
racemes  elongating,  distichous,  bearing  10-40  small, 
currant-like,  red  berries.  S.  Amer.— Grown  as  a 
curiosity  and  for  ornament.  The  plant  makes  an  excel- 
lent summer  cover  for  brush  or  rubbish  piles.  The  fruits 
are  edible,  but  are  too  small  for  domestic  use.  How- 
ever, it  has  been  introduced  as  a  garden  vegetable  under 
the  name  of  German  Raisin  Tomato.  It  hybridizes  with 
L.  eseulentmn  (see  Fig.  1338). 

The  other  species  of  Lj'copersicum  are  unknown  in 
cult.  Some  of  them  are  very  like  aboriginal  forms  of 
£i.  escnleiiliim,  and  it  is  doubtful  whether  they  are  suf- 
ficiently distinct  to  be  worth  keeping  as  species.  Pic- 
tures of  other  Lycopersicums  will  be  found  in  Essay  4, 
"Survival  of  the  Unlike."  l.  jj.  B. 

LYCOPODIUM  (Greek,  wolf-foot).  Lycopodidcea:. 
Ci-iB-Mciss.  Gkound-pine.  Runninr-pine.  a  genus  of 
fern  allies,  with  erect  or  trailing  stems,  narrow  lvs., 
arranged  in  4  to  many  ranks,  and  bearing  spores  in 
sporangia,  located  either  in  the  axils  of  ordinary  lvs. 
(Fig.  1339)  or  in  the  axils  of  modified  Ivs.  clustered  in 
spikes  (Fig.  1340).  About  100  species  are  known.  Com- 
monly used  for  holiday  decorations.  The  spores  of 
some  species  form  the  officinal  Lycopodium  powder. 
The  plants  which  florists  grow  as  Lycopodiums  are 
Selaginellas  (which  see). 

A.    livs.  many-riniJced. 
B.    Sporangia  in  the  axils  of  nitaUercd  lvs. 

Sel&gO,  Linn.  Stems  erect,  3-9  in.  long,  dichot- 
omously  branched  :  lvs.  ascending,  hollow  at  base, 
glossy  green,  not  reflexed.  Northern  hemisphere,  usu- 
ally in  high  altitudes. 

lucidulum,  Michx.,  is  more  common  in  lowlands,  and 
has  lvs.  wide  in  the  middle  and  erose. 

squarrdsum,  Forst.  Stems  pendulous,  1-2  ft.  long,  2-3 
times  dichotomously  branched:  Ivs.  firm,  dark  green, 
spreading,  %-%m.  long:  sporangia  in  the  axils  of  re- 
duced lvs.,  forming  a  spike.   East  Indies. 

BB.    Sporangia  aggregated  in  terminal  spikes. 
c.    Stems  pendulous:  lvs.  acute. 

Phlegmiria,    Linn.     Stems    K-2    ft.    long,    dichoto- 
mously forked :  lvs.  J4-/4  in.  long,  ovate :  spikes  copious, 
lax,  3-G  in.  or  more  long.   Tropics  of  Old  World. 
oc.    Stems  erect,  tree-form. 

c^rnutim,  Linn.  Stems  erect,  reaching  3-4  ft.,  co- 
piously branched:  lvs.  crowded,  linear:  spikes  sessile, 
^-Vi  n.  long,  curved  downward.  Tropics  of  both  hemi- 
spheres, occasionally  in  our  gulf  states. 
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obscArum,   Lim 

pdiiiciim, Thunb. 
Ivs.  loose,  erect 


,.  {L.  denih'oideum,  Michx.  L.  Ja- 
.  Stems  G-12  in.  bitrh,  much-branohed  : 
spikes  erect,  %-\%\\\.  long.      Tem- 


perate N.  Amer.  to  Japan.  — The  common  Ground  Pine. 


1338.    Lycopers: 


nellifolium  at  top ;    hybrid  bet 


Ste 


iting. 


erect 


iin  ones)  wide-tr 
branches. 

anndtinum,  Linn.  Stems  trailing,  often  several  feet 
lout;,  with  numerous  ascending  branches  6-8  in.  high, 
which  bear  sessile,  solitary  spikes.  Arctic  and  north 
temperate  zones  of  both  hemispheres. 

clavattim,  Linn.  Main  stem  trailing  to  the  length  of 
several  feet,  usually  much  branched:  spikes  1-4  on  an 
eloiii^attMl  peduncle.  Arctic  and  north  temperate  regions 
of  liuth  hemispheres.— The  common  Club-Moss. 

AA.  Li's.  4-ranked,  on  fan-like  branches. 
complan4tum,  Linn.  Fig.  1340.  Stems  trailing  on  the 
sui-fatte  of  the  ground:  branches  spreading  out  in  a 
horizontal  plane:  Ivs.  of  the  under  side  of  stems  re- 
duce<l  to  slender,  spreading,  cuspidate  apices:  first  and 
second  forks  of  peduncles  approximate.  Northern  hemi- 
sphere.—i.  Chnmacypar'issus,  R.  Br.,  is  an  allied  spe- 
cies, with  stems  growing  underground. 

L.  M.  Underwood. 

LYCOKIS  (named  after  anereid  in  Greek  mythology). 
.liiiiirj/llidflceiT.  A  genus  of  5  species  of  remarkable 
bulbs  from  China  and  Japan,  with  large,  6-parted  (low- 
ers. Four  species  are  in  cultivation,  two  of  which  are 
hardy  in  New  England.  Two  bloom  in  summer  and  two 
in  early  autumn.  Two  have  red  fls.,  one  has  lilac  or 
purple  fis.,  one  yellow  or  orange.  Three  have  the  peri- 
anth segments  more  or  less  recurved  and  fluted  or 
crisped  at  the  margin.  In  ail  cases  the  fls.  appeal  with- 
out foliage,  being  borne  on  a  scape  1-3  ft.  long,  in  um- 
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bels  of  4-12  fls.  each  3-4  in.  across.  The  white  filaments 
and  yellow  anthers  are  conspicuous  features.  The  leaves 
make  their  growth,  die  down,  and  after  a  long  rest  the 
bulbs  send  up  flower-stalks  alone.  These  plants  are 
highly  esteemed  in  China  and  Japan,  and  bulbs  are  con- 
stantly being  sent  to  the  western  world,  but  with  us 
they  seem  to  be  wayward  and  uncertain,  particulai'ly  as 
to  tlie  time  of  blooming.  Lijroris  aiirea  reverses  the 
custom  of  nature.  It  rests  in  the  wet  season  and  flowers 
in  the  dry  season.  How  the  bulbs  can  remain  dormant 
during  the  early  Chinese  summer,  with  the  thermometer 
at  S5°  in  the  shade  and  a  yearly  rainfall  of  100  inches,  is 
a  mystery.  Botanically  this  genus  is  placed  next  to 
Hippeastrum,  an  American  genus,  in  which  the  seeds  are 
numerous  in  a  locule,  and  usually  flat,  while  in  Lycoris 
they  are  few  in  a  locule  and  turgid.  Horticultnrally  Lyco- 
ris is  most  nearly  comparable  tn  Nerino,  but  the  seeds 
of  the  former  are  black  and  of  the  latter  green.  Baker, 
Handbook  of  the  Amaryllidese,  1888. 

A.  Blooming  in  Julij  and  August. 
B.  Fls.  dull  red. 
sanguinea,  Maxim.  Bulb  ovoid,  1  in.  indiam.;  neck 
1-2  in.  long:  ivs.  linear:  stamens  shorter  than  the 
perianth  segments.  Japan.  — The  only  species  with  seg- 
ments neither  wavy  nor  reflexed.  Baker  says  the  fls.  are 
bright  red.  The  Yokohonia  Nursery  Co.  is  probably 
mistaken  in  giving  the  blooming  period  as  May  and 
June.  They  aiso  advertise  var.  Alba.  J.  N.  Gerard  says 
the  Ivs.  of  this  and  the  next  appear  in  March ;  also  that 
the  fis.  of  L.  sangitinea  are  dull  brownish  red. 


BE.    Fls.  rosy  lilac. 
sguamigera,    Maxim.   (Amaryllis    Hdllii,   Hort., 


at 


least  in  part).  Fig.  1341.  Bulb  globose:  Ivs.  produced 
in  spring,  9-12  lines  wide :  fls.  rosy  lilac,  banded  yellow. 
.Japan.  B.M.  7547.  G.C.  III.  21:137.  G.P.  3:177.-The 
only  fragrant  kind.  Var.  purpurea,  Hort.,  introduced 
about  1898.    This  species  is  hardy  in  New  England. 

AA.    Bloom-ing  from 

Sept.-JVov. 

B.    Fls.   orange-colored. 

ailrea.  Herb.  (JVerlne 
aiirea.  Bury).  Golden 
Spider  Lily.  Bulb  2  in. 
in  diam.:  Ivs.  sword- 
shaped,  G-9  lines  wide, 
glaucous,    produced     in 


age  lea 


1340.    Lycopodiun 
natum. 
Denizen  of  dry  banks 
angia  in  spikes 


.Spo 


May.  China.  B.M.  409  and  B.R.  8:011  (as  Amar\itlis 
aurea).  GC.III.  17:203  and  18:54.').  Gn.  47:997.-B'aker 
says  it  blooms  in  Aug.  and  has  bright  y.dlow  fls.,  but 
all  the  colored  plates  show  orange  colored  fls. 
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BB.   Fls.  bright  red. 

radiita,  Herb.  {Nerhte  Japdnica,  Miq.).  Bulb  glo- 
bose, IK  in.  diam. ;  neck  short:  Ivs.  produced  in  win- 
ter, linear:  stamens  much  longer  than  the  perianth  seg- 
ments. China  and  Japan.  B.R.  7:o'.\6  (as  Amari/llis  ra- 
diatii).  A. G.  13:211.  — The  perianth  segments  are  more 
recurved  than  in  any  other  species.  The  tube  is  very 
short,  while  in  all  the  other  kinds  here  described  it  is 
}i  in.  long.  W.  M. 

Lijcoris  attrea  has  been  cultivated  for  many  years  in 
American  gardens,  though  it  is  not  a  common  plant. 
Lately,  with  large  importations  of  L.  radiala,  the  in- 
terest in  the  genus  has  widened.  These  species  have 
the  handsomer  flowers,  and  are  preferably  cultivated  un- 
der glass,  though  the  bulbs  are  probably  hardy  in  warm, 
protected  borders;  at  least  they  have  more  than  once 


1341.    Lycoris  squamigera  (X  K). 


been  frozen  in  pots  at  Elizabeth,  N.  J.,  without  ap- 
parent harm.  In  its  habitat  in  China,  L.  aurta  rests  in 
the  wet  season,  and  the  most  success  in  culture  has 
been  found  in  growing  it  in  a  warmhouse,  taking  care 
to  ouKivate  the  foliage  and  rest  the  bulbs  in  warmth 
and  moist  earth.  The  same  general  directions  may  be 
followed  for  L.  rndiiita.  As  with  all  bulbs,  a  rigorous 
growth  of  foliage  is  essential  to  the  future  appearance 
of  flowers.  I/,  sq^iinniqera  and  L.  sanguiiiea  are  per- 
fectly hai-dy  ;  their  leaves  appear  in  March,  mature 
and  disappear.  The  flowers  come  in  the  nature  of  a 
surprise  in  July  and  August.  The  former  species  has  a 
columnar  scape  2-3  ft.  tall  and  a  cluster  of  large,  ama- 
ryllislike flowers,  of  a  bright  rosy  purple,  rather  attrac- 
tive in  the  back  row  of  a  garden,  but  not  of  first  rank. 
L.  saiifitiinea  has  a  scape  l!»'2-2  ft.,  with  small  orange- 
red  flowers,  dull  and  curious  rather  than  striking.  The 
two  former  species  have  the  beauty  of  the  Nerines,  but 
the  two  latter  have  none  of  this  resemblance. 

J.  N.  Gerard. 
LYGODIUM  (Greek, /H'liiiHpr).  Srhiztedcete.  Climb- 
IN<}  Ferns.  Agenusof  twining  ferns,  with  the  sporangia 
borne  singly  under  overlapping  scales  on  the  under  sur- 
face of  reduced  portions  of  the  leaf.  Some  .30  species  are 
known  from  all  parts  of  the  world.    For  cult.,  see  I'erns. 

A.  Sterile  pinnuhs  2>'i!>>"iti''  (Native  species.) 
palm&tum,  Sw.  Hartford  Fern.  Lvs.  2  ft.  or  more 
high,  twining,  bearing  pairs  of  cordate-palmate  pinnules 
l'-i-2  in.  long,  on  short  petioles;  fertile  pinnules  3-4- 
pinnatifid.  with  the  ultimate  divisions  linear.  Ma^s.  to 
Fla.  and  Tenn.  — Requires  light,  moist  soil  and  partial 
shade. 

AA.    Sterile  piiiiiiiles  pinnate.    (Exotic  glasshouse 
species.) 

scindens,  Sw.  Pinnules  4-8  in.  long,  2-4  in.  broad, 
with  a  terminal  segment  and  4  or  5  on  each  side,  which 
are  simple  and  usually  ovate.  India  and  China.  — Most 
of  the  American  material  cultivated  under  this  name  be- 
longs to  the  next  species. 

Jap6nicum,  Sw.  Pinnules  4-8  in.  long,  nearly  as  wide, 
deltoid,  with  a  pinnatifid  terminal  segment  and  2  or  3 
lateral  ones  on  each  side,  all  unequal  and  the  lowest 
long-stalked  and  pinnate  in  the  lower  part.  Japan  and 
the  East  Indies.— The  common  species  in  cultivation. 
L.  M.  Underwood. 


LYONIA 

LYON,  THEODATUS  TIMOTHY  (Plate  Xl.pomolo- 
gist,  was  boru  iu  Lima,  N.  Y.,  January  13,  1813,  and 
died  in  South  Haven,  Mich.,  February  6,  li»UO.  He  was 
the  son  of  a  farmer.  His  school  going  was  very  limited. 
In  1828,  his  parents  went  to  the  territory  of  5lichigan, 
where  he  was  employed  in  many  pioneer  pursuits,  as 
farming,  lumber-making,  post-boy,  tanner,  merchant. 
He  became  more  and  more  interested  in  farming,  and  in 
1814  started  a  nursery  on  the  farm  at  Plymouth,  Mich. 
He  collected  varieties  from  the  local  orchards,  and  found 
their  names  much  confused.  His  interest  was  chal- 
lenged, and  gradually  he  became  absorbed  in  a  study  of 
pomology,  which  in  that  day  meant  mostly  knowledge 
of  varieties.  Articles  on  the  varieties  of  Michigan  ap- 
ples in  the  "Michigan  Farmer''  attracted  the  attention 
of  Charles  Downing,  and  a  correspondence  and  exchange 
of  varieties  resulted.  His  name  appears  iu  the  list  of 
correspondents  in  the  revised  editions  of  Downing's 
"Fruits  and  Fruit  Trees."  For  some  years,  Mr.  Lyon 
was  president  of  a  railway  company.  In  1874,  he  moved 
to  the  "fruit  belt"  of  southwestern  Michigan,  where  he 
became  president  of  the  Michigan  Lake  Shore  Nursery 
Association,  and  where  he  lived  until  his  death.  The 
nursery  association  was  not  successful  financially.  In 
1888,  Mr.  Lyon  wrote  a  full  (412  pp.)  and  careful  "His- 
tory of  Michigan  Horticulture,"  which  was  published  in 
the  seventeenth  report  of  the  State  Horticultural  Soci- 
ety, a  society  of  which  he  was  president  from  1876  to 
1891,  and  honorary  president  until  bis  death.  In  1889, 
he  took  charge  of  the  South  Haven  sub-station  of  the 
Michigan  Experiment  Station;  and  here,  with  his  fruits- 
and  trees,  he  lived  quietly  and  happily  to  the  last. 

Mr.  Lyon  was  one  of  the  last  of  the  older  generation 
of  pomologists.  Like  his  colleagues,  he  was  an  expert 
on  varieties.  He  was  one  of  that  sacred  company  which 
placed  accuracy  and  cautiousness  before  every  con- 
sideration of  ambition  or  personal  gain.  His  friends 
knew  that  he  had  not  the  temper  of  a  commercial  man. 
At  one  time  it  was  said  of  him  that  he  was  the  most 
critical  and  accurate  of  American  pomologists.  The 
fruit  lists  of  the  Michigan  Horticultural  Society,  his 
labors  iu  revision  of  nomenclature  for  the  American 
Pomological  Society,  and  his  various  bulletins  of  the 
Michigan  Experiment  Station,  show  his  keen  judgment 
of  varieties.  Personally,  he  was  retired,  modest,  cautious 
in  speech,  generous,  simple  in  habit  and  manner. 

L.  H.  B. 

LYONIA  (after  John  Lyon,  who  introduced  many 
American  plants  into  England,  died  before  1818  inAshe- 
ville,  N.  C. ).  Syn.,  Xolisma.  Ericiceee.  Ornamental 
evergreen  or  deciduous  shrubs,  with  alternate  short- 
petioled  lvs.,  and  small  white  fls.  in  clusters,  usually 
forming  terminal  racemes  or  panicles.  Only  the  decid- 
uous L.  tigustrina  is  hardy  North,  but  is  less  desirable 
than  other  hardy  species  of  allied  genera.  It  prefers 
moist,  peaty  soil,  while  the  evergreen  tender  L.  ferrn- 
ginea  thrives  best  in  a  sandy,  well-drained  soil.  Cult. 
and  prop,  like  Leucothoe  and  Pieris.  About  10  species 
in  E.  N.  Amer.,  W.  Indies  and  Mexico.  Allied  to  Pieris 
and  often  included  under  Andromeda.  Calyx  lobes  4-5, 
valvate;  corolla  globular  or  nrceolate.  pubescent;  sta- 
mens 8-10:  capsules  4-5-valved,  with  ribs  at  the  sutures; 
seeds  numerous. 

lignstrlna,  Muhl.  {Andromeda  panietilafn.  Ait. 
L.  pa)iieuti)ta,  Nutt.).  Deciduous,  much-branched 
shrub,  to  10  ft. :  lvs.  obovate  to  oblong-lanceolate,  entire' 
or  obscurely  serrate,  pubescent  beneath,  1-2  in.  long: 
fls.  in  leafless  racemes,  forming  terminal  panicles;  co- 
rolla globose,  whitish,  one-sixth  in.  long.  May-July. 
Canada  to  Fla.,  west  to  Tenn.  and  Ark.    B.B.  2:570. 

femiglnea,  Nutt.  (Andrdmeda  femiginea,  Walt.!. 
Evergreen  shrub  or  small  tree:  lvs.  cuneate,  obovate  to 
oblong,  with  revolute  margin,  scurfy  when  unfolding, 
especially  below,  1-2  in.  long  :  fls.  nodding,  globular, 
white,  in  clusters  in  the  axils  of  the  upper  lvs.  Feb., 
March.  S.  C.  to  Fla.  S.S.5:234.  L.B.C.  5:430.-Hand- 
sorae  evergreen  shrub,  but  rarely  cult..  hardy_  only 
South.  Var.  arbor^scens,  Michx.  {Andrdmeda  rigidn, 
Pursh).  Of  vigorous  growth,  more  rigid  andwith 
crowded  lvs..  growing  into  a  small  tree.  Var.  fruticdsa, 
Michx.  (.4.  i7iofflftoiVM?i>.  Nouv.  Duh.).  Shrubby:  lvs. 
sparser,  conspicuously  reticulated.    Alfred  Rehder. 


LYONOTHAMNrs 

LYONOTHAMNUS  {Lyon's  shrub;  named  for  W.  S. 
I>\  ou,  whii  ^L'lit  sinciiiieus  to  Asa  Gray  fiom  Santa  Cata- 
luja  Islainl.  Caiilornia).  tiaxifrayacea:.  A  luonotypic 
4;enns  contiued  to  the  islands  of  tUe  Santa  Barbara 
■channel,  and  representetl  by  two  forms,  —  //,  floi-thitndus 
AS  described  by  Gray,  and  L.  asplenifolius  as  described 
by  Greene.  These  forms  differ  only  in  the  structure  of 
tiie  Ivs.,  as  the  species  is  dimorphic.  Locally  the  tree  is 
known  as  ironwood.  It  is  rather  plentiful  in  Santa 
'Ct'UZ  Islan<l,  attaining  40  and  50  ft.  in  height.  It  is  less 
frequent  and  more  dwarfed  in  other  islands  of  the  group. 

Fls.  hermaphrodite;  calyx  1-3-bracteoled ;  tube  hemi- 
spherical; lobes  .5;  disk  lanate;  petal.s  5,  orbiculate,  im- 
iiricate  in  the  bud;  stamens  15,  inserted  with  the  petals 
•on  the  margin  of  the  disk:  carpels  2,  free:  ovules  4: 
.stigma  subcapitate. 

floribundus,  Gray.  Lvs.  opposite,  lanceolate,  petiolate, 
subentire,  oleander-shaped:  Hs.  white,  very  numerous  in 
a  large,  flattish,  terminal  cyme.  — Highly  praised  forout- 
•door  culture  and  for  pots.  The  clusters  are  4-5  in.  across. 
The  form  aspleuiidlius  has  pinnate  lvs.  with  pinna?  cut 
to  the  rib,  p_  Fkanceschi. 

LYSICHiTTJM  (Greek,  a  loose  or  free  cloak;  probably 
referring  to  the  spathe).  Also  written  Lysichiton. 
Ardeeif.  A  genus  of  one  species,  a  plant  resembling 
the  skunk  cabbage,  offered  in  1892  by  Oregon  dealers. 
Nearly  stemless  swamp  herb  with  large  lvs.  from  a 
thick,  horizontal  rootstock;  spathe  sheathing  at  base, 
with  a  broad  colored  lamina  or  none,  at  first  enveloping 
the  cylindrical  .spadix,  which  becomes  long-exserted 
upon  a  stout  peduncle:  fls.  perfect,  crowding  and  cover- 
ing the  spadix  ;  perianth  4-lobed  ;  stamens  4  :  ovary 
2-cened,  2-ovuled:  ovules  horizontal,  orthotropous. 

Camtschatc^nse,  Schott.  Lvs.  1-2K  ft.  long,  3-10  in. 
wide,  oblong-lanceolate.  May,  June.  E.  Siberia,  Japan, 
Ore.,  Calif. 

LYSILOMA  is  a  small  leguminous  genus  allied  to 
Acacia,  but  not  in  cultivation.  They  are  tender  trees 
and  shrubs, with  flowers  in  heads  or  in  cylindrical  spikes. 
The  pods  are  straight  and  flat,  and  the  valves  open 
away  from  the  persistent  sutures.  Some  of  these  plants 
are  often  called  Acacias.  Thus  A.  Acapulcensis  =  i. 
Aeapulceiisis,  Benth.;  A.  divaricata  = //.  Sehiedeana, 
Benth.;  A.  latisiliqua  =  Z/.  latisiliqita,  Benth. 

LYSIMACHIA  (probably  after  King  Lysimachus). 
Primuh'teeie.  LooSE-STRiFE.  Found  in  temperate  and 
subtropical  regions  of  all  parts  of  the  world.  Erect  or 
•creeping  leafy  herbs,  with  opposite  or  whorled,  entire, 
usually  black-punctate  lvs.,  spicate,  racemose  or  soli- 
tary fls.,  a  rotate,  5-parted  corolla  with  an  equal  number 
of  slightly  monadelphous  stamens  opposite  the  lobes,  a 
1-loculed  capsule,  and  many  seeds  on  acentral  placenta. 
Only  a  few  in  cultivation,  and  these  all  perennials.  They 
differ  from  related  genera  in  the  absence  of  staminodia 
between  the  stamens,  which  are  usually  slightly  united. 

A.  Flou'ers  yellow. 
B.  Stem  creeping  :  lvs.  round-ovate,  obtuse. 
Nummuliria,  Linn.  Money-wort.  Creeping  Charlie. 
Cheeping  Jenny.  Glabrous,  forming  large  patches:  lvs. 
•opposite,  rarely  cordate,  petiolate,  H-1  in.  long:  fls.  8-12 
lines  broad;  sepals  cordate  or  lanceolate,  acute,  half  as 
long  as  the  5  oval,  sparingly  dark-dotted  corolla  lobes; 
filaments  glandular.  June-Aug.  Europe;  also  natural- 
ized extensively  in  the  eastern  U.  S.  R.H.  1891,  p.  .S03. 
B.B.  2:589.-Very  useful  for  rustic  vases  and  baskets, 
■al-so  for  carpeting  ground  in  shady  places.  Var.  at^rea, 
Hort.   Lvs.  all  or  in  part  bright  yellow. 

BB.  Stem  erect ;  Ivs.  lanceolate,  acute. 
<:  Plaitt  glabrous  or  nearly  so:  fls.  S-B  lines  broad. 
stricta,  Soland.  Simple  or  branched,  glabrous,  8  in. 
"to  2  ft.  high;  lvs.  opposite,  lance-linear,  acute  at  both 
■ends,  glaucous  beneath,  scarcely  veiny,  1-3  in  long: 
fls,  3-5  lines  broad,  very  numerous,  in  a  distinct,  elon- 
gated, terminal  raceme;  pedicels 3-9  lines  lung,  slender; 
•corolla  lobes  elliptical,  streaked  with  purple;  filaments 
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glandular.  Common  on  moist  ground  in  the  eastern 
U.S.  B.}.l.  \0l  {SiS  L.butbilera).  U.  141.  B.B.  2:588.- 
Ofteu  bears  bulblets  in  the  leaf-axils  after  flowering. 

quadriSdlia,  Linn.  Usually  simple,  sometimes  slightly 
pubescent,  1-3  ft.  high:  lvs.  verticillate,  in  3's-4's, 
rarely  some  opposite,  lanceolate,  oblong  or  ovate,  acute, 
1-4  in.  long,  green  beneath,  veiny:  fls.  axillary,  3-ti 
lines  broad,  on  very  slender  pedicels,  which  are  3^2-1^ 
in.  long:  calyx  and  corolla  as  in  the  last.  Dry  soil, 
eastern  U.S.    D.  139.    B.B.  2:588. 

cc.  Plant  densely  pubescent:  fls.  9-1^  lines  broad. 

vulgiris,  Linn.  Common  Yellow  Loosestrife.  Tall 
and  erect.  2-3  ft.  high,  and  stout;  branched  above,  downy, 
especially  on  the  stem :  lvs. verticillate,  in  3's-4'3,  ovate- 


Lythrum  Salicaria  (X%).     (See  p.  962.) 


lanceolate  or  lance-oval,  acute  at  both  ends,  nearly  ses- 
sile :  fls.  in  the  upper  axils,  or  densely  paniculate  at  the 
summit;  calyx  often  red-margined;  corolla  large,  the 
lobes  broad,  glabrous.  Europe,  Asia.  R.  H.  1891,  p. 
303.  — Quite  showy  when  grown  in  clumps. 
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punctata,  Linn.  {L.  vetiieilUilu,  Bieb.).  Tall  and 
stout:  Ivs.  verticillate,  in  4's,  lanceolate,  ovate  or  cor- 
date ovate,  acute,  subsessile:  corolla  lobesoval.  denticu- 
late, glandular-ciliate,  acute  ;  stamens  united.  Very 
similar  to  L.  vulgaris,  but  differs  in  the  calyx  lobes  not 
red-margined  :  fls.  in  axillary,  equidistant  whorls,  not 
paniculate,  and  corolla  glandular.  Eu.  W.  Asia.  B.M. 
2J9.5  (as  L.  verticiUaris). 

AA.    Flowers  white. 

clethroides,  Duby.  Tall  and  stout,  3  ft.  high  or  less, 
sparingly  pubescent,  rarely  glabrous  :  Ivs.  opposite, 
large,  3-6  in.  long,  and  sessile,  broadly  lanceolate,  at- 
tenuate at  each  end,  radical  spatulate:  fls.  H  in.  in 
iliam.,  in  a  very  long,  slender,  terminal  1-sided  spike, 
pedicels  short,  bracts  subulate;  corolla  lobes  ovate-lan- 
ceolate, obtuse;  stamens  not  mouadelphous.  .Japan. 
Mn.  8,  p.  141.  — Fine  for  cut-flowers,  also  for  border. 

L.  barystachys,  Bunge  (L.  brachystaehys,  Carr.).  Lvs.  lanceo- 
late: Hs.  white,  dense.  China.  R.H.  1881-90.— i.  riiiaea,  Linn. 
=Steironema  oiliatum.— L.  Ephemenim,  Linn.  Lvs.  linear:  fls. 
white,  dark  eye.  Ea.  R.H.  1891,  p.  303.  B.M.  2346.-i>.  Aj)6rida, 
.Michx.  =  Steironema  laneeolatum.  — i.  lanceoldta,  Walt.  = 
Steironema  lanceolatum. — L.  Leschenaultii.  Duby.  Lvs.  lanceo- 
late: fls.  carmine.  India.  R.H.  1891.  p.  303.— i  niKans,  Nees. 
Lvs.  lanceolate:  fls.  dark  purple.  Cape  of  Good  Hope.  B.M. 
4941.— £.  paridt'Wrmts,  Franch.  Lvs.  oval;  fls.  yellow,  axillary 
or  in  head.  China.  B.M.  7226.-Z.  poij/(in(Ao.  Pernald.  Similar 
to  L.  qu.idrifolia.  but  fls.  in  a  distinct  terminal  raceme.  East- 
ern U.  ^.  —  L.  producta,  Fernald.  Similar  to  L.  strieta,  but 
lower  lvs.  often  verticillate  and  raceme  very  leafy,  bracts  pass- 
ing into  the  foliage-lvs.  Eastern  U.S.— i.  thyrsifldra.  Linn.= 
Naumburgia  thyrsiflora.  K.  W.  WiEGAND. 

L'tTHRUM  (Greek,  blood;  possibly  from  the  styptic 
pr(»perties  of  some  species,  or  the  color  of  the  fls.). 
fj!lfhr<)c*'(F.  About  12  widely  scattered  species  of  herbs 
or  subshrubs,  of  which  3  are  cult,  in  hardy  borders. 
Branches  4-angled  :  lvs.  opposite  or  alternate,  rarely 
whorled.  linear-oblong  or  lanceolate,  entire:  fls.  rosy 
purple  or  white,  in    the    upper  axils   usually  solitary. 


LYTHRUM 

lower  down  mor-eor  less  whorled  ;  calyx  tube  cylindrical, 
8-12-ribbed;  petals  4-0,  obovate;  stamens  as  many  or 
twice  as  many:  capsule  2-celled,  with  an  IndeBnite 
number  of  seeds, 

Lytbrums  grow  about  2-3  ft.  high  in  the  wild,  but  im- 
prove wonderfully  in  cultivation,  often  attaining  4-.5  ft. 
and  flowering  freely.  Some  of  them  are  called  willow- 
herbs  or  soldiers  in  England  from  their  strong,  erect 
habit  and  willow-like  leaves.  They  are  of  easy  culture 
in  any  moist  soil,  and  are  usually  planted  amid  shrub- 
bery, where  they  hold  their  own.  They  are  denizens  uf 
low  grounds,  swamps  and  meadows.  They  flower  in 
summer  and  are  prop,  by  division.  A  nameless  species 
from  .lapan  has  been  considerably  advertised  of  late, 
but  the  specimen  in  the  writer's  hands  is  7/.  alattim. 

A.  Stamens  twice  as  many  as  the  petals. 
B.  Fls.  in  an  interrupted,  lenfy  spike. 
Salic4ria,  Linn.  Spiked  or  Purple  Loosestrife. 
Fig.  I.'i42.  Height  2-3  ft. :  lvs.  opposite  or  sometimes  in 
whorls  of  three,  lanceolate,  2-3  in.  long:  fls.  purple; 
stamens  barely  if  at  all  exserted.  North  temp,  regions. 
Australia.  B.  B.  2:  473.— Best  of  the  genus.  Vars. 
sup^rbum  anil  rdseum,  Hort.,have  rose-colored  fls.  Var. 
rdseum  sup^rbum,  Hort.,  may  be  the  same  as  the  pre- 
ceding varieties.  It  is  large-fld.,  rose-colored,  more 
robust  (4-()  ft.l,  and  somewhat  later  in  blooming.  It  is 
an  excellent  form.  It  is  generally  sold  as  i.  roseum 
superbum  (not  as  a  var.  of  L.  Salicaria). 

BB.    Fls.  solitary  in  the  upper  axils,  raeemose. 

virg&tum,  Linn.  Lower  lvs.  opposite,  rounded  at  the 
base:  calyx  not  bracted.     Eu.,  N.  Asia. 

AA.    Stamens  not  more  numerous  than  the  petals- 
al&tum,  Pursh.     Lvs.  mostly  alternate,  obtuse:   sta- 
mens exserted.   N.  Am.    B.B.  2:472. 
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ORTICULTURE  is  but  the  applied  science  of 
nature.  Nature,  as  she  appears  in  her  own 
realm,  has  never  been  so  charmingly,  yet 
scientifically  presented  as  in  THE  NATURE 
LIBRARY.  A  knowledge  of  Nature  as  she 
manifests  herself  beyond  the  sphere  that  man  has  invaded 
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